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FOREWORD

Reliable, well-maintained highway transportation facilities are essential to the well being of the
. state, its citizens, and its commerce. The Washington Departient of Transportation’s Mainte-

‘nance and Opeérations personnel are essential to the state’s transportation backbone — the state

" highway system. Public safety and the safety of our employees is a high priority andmustbe -
considered in every decision and activity affecting the highway facilities. The goal of Mainte-

nanceand Operations is to retain the highway system in a condition as near as possible to the

: condltlon of its initial construction or subsequent improvement. We all take pride in and stnve ’
for excellence inthe mamtenance and operatlons of our hlghway system

@m%&

Ken Kirkland |  BrianZiggler Mﬂ {!
State Maintenance Engineer : : Director of ce&
' . ' Operatlons
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Introduction

Purpose of this Manual

The purpose of this Maintenance Manual is to provide Maintenance personnel with guidance on how to
conduct a wide variety of activities performed within the Maintenance Programs. The focus is on types
of equipment, materials, techniques, and other information needed to properly carry out basic mainte-
nance activities such as patching a pothole or removing snow from a roadway. Although this guidance
does not establish absolute standards, it helps to promote uniform operating procedures and perfor-
mance guidelines. Highway maintenance is carried out in a dynamic environment where varying factors
can lead to different solutions to maintenance problems. Maintenance and Operations personnel need
flexibility to match the appropriate solutions to different conditions. The Maintenance Manual is one of
many resources that are available for trained maintenance personnel to utilize in applying their profes-
sional judgment to their daily work.

Performance Measurement

The extent to which maintenance activities are conducted is primarily determined by the level of funding
provided each biennium by the Washington State Legislature. By placing their trust, in the form of a two
hundred fifty million dollar appropriation per biennium , both the Legislature and the public are expecting
the Departments Maintenance organizations to deliver their program in a timely and effecient manner.

To better communicate the outcomes of the maintenance program, the Maintenance Accountability
Program (MAP) has been developed and integrated into the Highway Maintenance Program. The
MAP uses performance measures to communicate in easily understood terms the Level of Service
(LOS) Maintenance delivers for various maintenance activities. A comprehensive MAP manual has
been developed and is available for use by maintenance personnel. The MAP manual is available by
visiting the Headquarters Maintenance organizations internet web site.

LOS is based on a letter-grade scale of “A” (highest level of funding) to “F” (lowest level of funding).
The LOS for each activity is determined by conducting field condition assessments athighway locations
randomly-selected throughout the state during the fall and spring of each year. The LOS targets, by
MAP activity, are determined by statewide Maintenance staff utilizing both funding and Legislative
guidance tp provide the appropriate emphasis. Since uncontrollable factors such as winter weather,
flood damage, and third-party damages can have a significant bearing on the LOS that is provided, it is
highly probable that during the biennium some variations will occur between the targets and actual
performance. The semi-annual surveys can be a valuable management tool for Maintenance Managers
in nor only allocating funds amongst various maintenance activities but also to adjust their work sched-
ules to acheive LOS targets.

Environmental Responsibilities
Just as we are entrusted with public monies to maintain the highway system, we are also entrusted with

being good stewards of the public right-of-way associated with the highway system. As the population
of Washington State continues to grow, the environmental value of the highway right-of-way and adja-
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cent lands is also increasing. Whether the right-of-way or adjacent lands serve as habitat for burrowing
owls,a conveyance for stormwater runoff into salmon-bearing streams, or as a haven for native plant
species, it is reasonable to expect that the increasing environmental protection requirements will necessi-
tate changes in how many maintenance activities are performed.

Many resources are available to assist maintenance personnel in conducting maintenance activities in
compliance with environmental requirements. Several environmental guidance documents are available
on the Headquarters Maintenance and Operations web site. Particularly applicable to specific mainte-
nance activities is the WSDOT Maintenance Manual for Water Quality and Habitat Protection. This
manual contains a number of best management practices that can be used for a variety of activities and/
or conditions to ensure environmental compliance. Personnel are available in both theHeadquarters
Maintenance and Operations Office as well as Regional Environmental offices to assist in providing
guidance on environmental issues. One of the most valued environmental resources that can be devel-
oped by maintenance personnel is a positive work relationship with local environmental regulators such
as the Washington Department of Fish and Wildlife’s Area Habitat Biologists. Such a positive work
relationship will help maintenance personnel to not only deliver their program in a timely manner but to
do so in conformance with environmental best practice methods.

Fiscal Management

Sound fiscal management is a key ingredient in delivering the maintenance program in an effective and
efficient manner. Once the biennial budget is distributed to region maintenance organizations it is essen-
tial that the expenditure for various activities be accurately documented. This is accomplished through
the Departments labor collection and voucher procesing systems which not only provide an expenditure
record for each maintenance activity but also the detailed components that make up the cost, i.e.,
regular time, overtime, vendor services, materials, and equipment. By tracking the expenditure of
activities Maintenance Managers are not only aware of the costs of doing business relative to targets but
are better positioned to adjust their schedules to meet evolving problems and/or deliver their programs.
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‘Environmental Policy Statement
Washington State Department of Tmnéportaﬁon '

September 26, 2001

The Department of Transportation acknowledges the state’s vital interests in protecting and preserving natural
resources and other environmental assets and its citizens’ health and safety. These interests must be integrated
with other vital interests committed to the Department, including the cost-effecuve delivery and operation of
transportation systems and services that meet public needs.

The Department shall conduct all its affairs in accordance with the dictates of sound environmental protection
practices, including pollution prevention wherever reasonably possible. The Department shall also avoid,
minimize and appropriately mitigate adverse environmental impacts. These undertakings extend to the
construction, maintenance and operation of its systems and facilities. Legal obligations in these matters are
established by applicable laws and regulations; this Policy Statemcnt is not intended to create further or
additional legally-cnforceable requirements.

' To support the performance of the Deparlment’s responsibilities and undertakings, as Secretary of
Transportation, I hereby commit the Department:

To implement and maintain an environmental managemént system that embraees all the Department’s
program functions;

To establish, maintain and make available to the public appropriate performance indicators of the
PDepartment’s exercise of its environmental stewardship and to consistently review these indicators as a
basis to improve the Department’s performance;

To comply with all environmental laws and regulations applicable to our business and activities;

To assure that employees of the Department receive training appropriate to their functions concerning
the Department’s environmental responsibilities;

To communicate to contractors, designers, consultants and other parﬁcipants in the Department’s work
the management practices and compliance requirements estabhshed to further the aims of this Policy
Statement;

To encourage employees and all other citizens to communicate with the Department about ways to
increase the effectiveness of Department’s practices supporting its mission of environmental
stewardship;

To make every reasonable effort to also protect the cultural and historic resources of the state.

Each employee of the Department is charged to exercise his or her responsibility on behalf of the Department to
assure that the intentions of the Policy Statement are diligently carried out.

Bute. B I Bt

Douglas B. MacDonald
Secretary of Transportation
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Chapter 1 Emergency Procedures

General Responsiblities

This chapter provides guidance to reduce the vulnerability of the state transportation system from any
emergency or disaster by:
1. Establishing capabilities for protecting the transportation system and
employees from the effects of emergencies or disasters
2. Responding efficiently to emergencies and disasters
3. Assist in recovering in the aftermath of any emergency or disaster

This chapter also incorporates some of the day-to-day operational procedures that are used in respond-
ing to incidents such as small spills, snow/ice removal, traffic accidents, emergencies, disaster events,
and recovery efforts. The Washington State Department of Transportation (WSDOT) Disaster Plan and
the Emergency Procedures Manual (M30-14) define the details of how the Department responds to

these types of events and is included as an Appendix for reference purposes.

An emergency is defined as a situation involving natural phenomena, disasters, casualties, national
defense or security measures, etc. and includes response activities that must be taken to prevent the
imminent loss of human life or property.

WSDOT will perform the following functions in emergency situations:

. Determine usable portions of the state highway network. Coordinate
and control emergency highway traffic regulations in conjunction with
the Washington State Patrol.

. Notify your local Washington Department of Fish and Wildlife
(WDFW) local habitat biologist that an emergency action needs to be
taken and obtain the Hydraulic Project Approval (HPA) as soon as
possible after taking the emer gency action.

. Notify the “National Marine Fisheries Service and U.S. Fish and
WildlifeService” that maintenance is taking an emergency action that
could result in an “after the fact” consultation under the endangered
species act, if the emergency action involves threatened or endan
gered species’ water bodies.

. Follow the memorandum of understanding on “Emergency Actions in
Water Courses” with the Washington Department of Fish and Wild-
life.

. Meet the conditions of the Washington Department of Fish and
Wildlife (HPA) permit if applicable and possible.
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Emergency Procedures

. Reconstruct, repair and maintain state highways, bridges, and alter-
nate routes. Coordinate the mobilization of personnel and equipment
required for emergency engineering services.

. Maintain liaison with the Washington State Chapter of the Associated
General Contractors of Washington and America, construction, and
equipment rental companies.

. Provide initial damage assessment estimates on state and local
facilities (both for federal aid eligible roads and non-federal aid
eligible roads) and public/private airports as a member of the Prelimi
nary Damage Assessment (PDA) Team.

. Participate on Damage Survey/Inspection Report Teams, conducting
inspections of federal aid and non-federal aid system highway
facilities damaged by a disaster.

. Coordinate all transportation related missions including, emergency
air, marine and rail transportation of personnel and essential supplies.

. Conduct aerial reconnaissance and photographic missions.

. Provide public information support to the Office of the Governor and
the Washington Emergency Operations Center during emergency
response and recovery operations.

Regional Emergency Response Plans

Each Region shall develop and maintain an Emergency Response Plan that will establish day-to-day
operational procedures to cope with routine spills, accidents, etc. Regions will also develop procedures
to address their response capabilities for those events that are beyond the normal day-to-day opera-
tional mode. Each of these procedures shall clearly define employee roles and responsibilities.

WSDOT Disaster Plan

Concepts of Operations

Governments have the responsibility to make every effort to protect life and property during emergen-
cies. When the emergency exceeds the capability of government to respond, assistance will be re-
quested from the next higher level of government.

For example:
Local government may request state assistance and state government may request federal assistance.
However, this plan heavily emphasizes the responsibility and capability of local governments to respond
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Emergency Procedures

to and accomplish short-term recovery during emergencies/disasters.

The WSDOT Disaster Plan recognizes that emergency functions for groups and individuals should
parallel normal day-to-day functions. When this is not possible, managers should attempt to maintain
organizational continuity and assign familiar tasks to employees.

Organization and Assignment of Responsibilities

Service Centers and Regional Offices have emergency functions in addition to normal duties. Each
Service Center and Regional Office establishes procedures for:

*  Operations during emergencies.

* Emergency Personnel Roster.

*  Compliance with WSDOT Responsibilities and Authorities.

Administration and Logistics

WSDOT acknowledges that in a time of crisis, some administrative procedures should be suspended,
relaxed or made optional. However, it is desirable to foresee and plan for necessary changes in admin-
istrative procedures.

Documentation 1s critical for successful reimbursement of funds or to support liability issues. All actions
taken, especially changes to established procedures, shall be documented. This is the responsibility of
Maintenance Lead Technicians, Maintenance Supervisors and Superintendents. It is proper in these
situations to use all tools that are available in order to provide a clear documentation trail. Maintenance
office staff are to be provided the documentation and then are tasked with filling out the proper records
and forms to be forwarded to the Regional Maintenance administration.

Plan Development and Maintenance

The WSDOT Disaster Plan is the principal source of documented department emergency management
activities. Most Service Centers and Regional Offices are responsible for developing or accomplishing
tasks in some part of the plan. This may require simultaneous coordination with local, state and federal
agencies. Overall, the Headquarters WSDOT Disaster Plan development, maintenance and coordina-
tion is the WSDOT Emergency Management Program Manager’s responsibility in cooperation with
Service Centers and Regional Offices.

Training and Exercises
WSDOT will periodically provide training and conduct exercises to test the WSDOT Disaster Plan and

Procedures to assure maintenance of a readiness mode and reflection of current department operational
practices.
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Emergency Operating Procedures

General

There are many situations when transportation crews may be exposed to situations requiring emergency
action. The most common emergency situations maintenance crews may encounter are vehicle acci-
dents and hazardous material spills.

Hazardous materials are those substances which, when spilled, may make driving on the roadway
unsafe, endanger the lives of people in the vicinity, or contaminate the environment. These materials may
make the roadway surface slippery, impair visibility, or cause lane and road closures. Materials that
may be dangerous in themselves include: explosives, flammables, corrosives, poisons, and radioactive
materials. Other materials may not be hazardous but cause hazardous conditions such as fine powder-
like materials which create visibility problems or bulky materials which cause lane closure.

WSDOT employees at the scene of an accident or spill will take emergency actions only as required to
protect human life and property until the Washington State Patrol has control of the situation. The State
Patrol has the responsibility for safety measures at an accident site and for coordination with Depart-
ment of Ecology for the clean-up of spilled substances. The Washington State Patrol may request
assistance from WSDOT for traffic control and to clean up an accident site. WSDOT employees must
not attempt to clean up any hazardous material spills. In most cases WSDOT Maintenance employee’s
have not been trained and/or do not have the proper resources to clean up hazardous spills. Clean up
is the responsibility of the owner or shipper of the cargo, if they can be identified. If the owner/genera-
tor is unknown, the Department of Ecology is responsible for the clean up. In general terms Ecology
personnel only respond onsite to spills greater than 50 gallons of hazardous material.

Maintenance Field Personnel
Maintenance employees will take the following actions when encountering a hazardous condition:

 Advise the Area Maintenance Supervisor or Superintendent of the problem, and
request aid from the Washington State Patrol.

 Take precautionary actions to protect themselves, maintenance crews, and the
traveling public from any exposure.

* Provide traffic control, including closure of the highway if appropriate, to ensure
that no one comes in contact with the hazardous material.

* Survey the situation and report the exact location, cause of the temporary
closure, and extent of the closure to the Area or Regional Maintenance Office
(or your Maintenance Supervisor or Lead Technician). Notification should also
go to the TMC, Traffic Management Center, in each Region if they have one in
place.
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If the spilled substance is identified and is spreading toward water courses,
additional traffic lanes, or likely to cause ground water damage, take appropriate
action to absorb or confine the spill. Always use careful judgment and only take
actions you know and understand are safe for you to do. Examples of com-
monly spilled materials include gas, oil and diesel.

Never take action on an unknown substance or on a known substance that is
extremely dangerous to life and property. Examples would include those prod-
ucts with greater harm than gas, oil and diesel. If employee’s are not sure what
the product is they are to stay clear of the area.

Some accident scenes include human tissue and blood residues. Contact with
these materials is to be avoided. Fire response should wash this residue from
the highway or highway feature surfaces. The Washington State Patrol is the
incident commander and should assure that the accident scene is ultimately safe.

Stay on site to safeguard traffic until proper traffic control devices are installed
and/or until relieved by your Maintenance Supervisor, Lead Technician, or a
Washington State Patrol Trooper.

Patrol for stranded motorists in isolated areas when traffic has been controlled
and when applicable.

Maintenance Superintendent or Supervisor

Coordinate personnel and equipment to close a highway or restrain traffic from
entering a hazardous area.

Make a complete report of the closure to the Regional Maintenance Engineer/
Manager and Traffic Control Center (TMC).

Ensure the hazardous section of highway is being monitored, then patrol the area
to make sure there are not stranded motorists.

Provide detours around partial closures when safe to do so. Whenever pos-
sible, establish detours on existing state routes. Other local roads should only be
used after surfaces, bridges, and overhead clearance restrictions have been
reviewed and approved by the appropriate local jurisdiction. Detours will be
signed and other traffic control devices (e.g., barricades and flashing lights) will
be installed. Station flaggers at barricaded points when necessary.

Arrange to advise the Regional Public Information Office so that announcements
of the closure can be made on the WSDOT public service and communications
networks.
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+ Ifa closure is requested by the Washington State Patrol, and the local Mainte-
nance Superintendent is not available, contact the Regional Maintenance
Manager or the Regional Administrator to advise of the request and provide
recommendations concerning the need for the proposed temporary closure.

* Reopen the roadway when the physical blockage is eliminated or the hazardous
conditions that caused the closure have abated.

* Advise the Area Maintenance Superintendent, Regional Maintenance Manager,
or Regional Administrator of the reopening by the fastest means available.

* Arrange to relay notice of the reopening to the Regional Public Information
Office to ensure that information on the public service and communications
network is current.

Abandoned Cargo

*  All cargo spilled on WSDOT property will be removed at the owner’s expense
if the owner can be identified. A determination that the cargo is hazardous
material will necessitate the procedures outlined earlier. State law (RCW
4.24.512) dictates that the responsible party has the responsibility for clean up
of hazardous materials.

 Ifthe spilled material is hazardous, stay safely back from the hazard, establish
traffic control, and call the Washington State Patrol who in turn will call the
Department of Ecology Spill Response Team. The Department of Ecology is
responsible for coordinating clean-up of hazardous materials. If dropped
material is identified as hazardous but the container is not leaking or severly
damaged, it can be removed to the edge of the shoulder to allow traffic flow if
this action must be taken prior to Ecology’s arrival at the scene. It should not be
taken back to the maintenance facility.

*  If dropped material is identified as non-hazardous and is reusable it should be
returned to the maintenance facility. After a determination of ownership is made

and if the commodity is not reclaimed within (30) days it becomes the property
of the department and may be used for it’s intended purpose, if appropriate.

Clearing the Highway

Open Road Policy

e The January 1999 WSP/WSDOT “Joint Operating Policy Statement” was
developed to stress the importance of the Agencies’ responsibility to do what-
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ever is reasonable to reduce the delays associated with incidents and collisions.
The open roads philosophy of this policy statement is that WSP and WSDOT
shall open the roadway as soon as possible on an urgent basis.

» Itisagoal of WSDOT to minimize traffic delays caused by vehicle accidents
and incidents. WSDOT Maintenance personnel assisting at vehicle accidents
will make every reasonable effort to clear the traveled way as quickly as
possible.

»  First priority -safety: It is the departments’ obligation and responsibility to
provide a safe environment for its employees and the public.

*  Second priority- Minimizing traffic delay: Maintenance personnel responding
to vehicle accidents which involve lane closures will consider every reasonable
measure in coordination with WSP, to clear the lane as quickly as possible. At
accident scenes which involve spilled or damaged cargo, the overriding
strategy will be to minimize traffic delay. Salvage of the cargo will be secondary
and at the convenience and benefit of transportation movement. Criteria to be
used in making “Open Road” decisions include:

* crime scene investigation
* traffic volume
* time of day

» Lowest priority- The potential salvage of the cargo should be the last consid-
eration in decisions related to minimizing traffic delay.
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Chapter 2 Work Zone Traffic Control and Safety

General

Safe and effective traffic control is vital for the safety of the traveling public. It is also essential to
protect construction, maintenance and utility workers whose work places them near high speed traffic.
The traffic control guidelines in this manual provide the driving public positive and consistent guidance
through work zones. These procedures will also reduce the risk to maintenance workers who are
exposed to potential traffic hazards

The Secretary of Transportation has adopted the Manual on Uniform Traffic Control Devices
(MUTCD) as the legal standard as required by RCW 47.36.030. It is mandatory that traffic
control measures on maintenance projects comply with the MUTCD requirements. The
MUTCD outlines basic principles and prescribes standards for the design, application, installation, and
maintenance of traffic control devices. The MUTCD details requirements for color, size, shape, location
and need for traffic control devices.

In some cases WSDOT has standards that exceed those in the MUTCD (e.g., see Traffic Manual,
MS51-02, Chapter 5 and the Work Zone Traffic Control Guidelines Book, M 54-44) which is included
as an appendix. In such situations the most stringent standard is the legal standard you must follow.
Learn those standards before you perform traffic control.

Consult the Regional Traffic Engineer when standard layouts are not applicable.

This chapter reflects the work and recommendations provided by the Work Zone Safety Task Force.
The Work Zone Traffic Control Guidelines Book (M 54-44) incorporates the recommendations of the
Work Zone Safety Task Force and the standards of the MUTCD, and is intended to be used as the
companion resource to the guidance in this chapter.

The maintenance employee in charge at a work zone is responsible to see all standards are followed.
This includes ensuring temporary signs, warning devices, and flag persons are placed appropriately to
protect both motorists and workers. Motorist and worker safety are of primary importance.
Safety takes precedence over all efforts to maintain a highway or structure.

Fundamental Principles
Principles to enhance motorist and worker safety in maintenance work areas:

» Develop a comprehensive traffic control strategy that can be implemented at the
work site. Evaluation of the work operation, site, and traffic conditions should
determine the traffic control measures to be utilized. Refer to the Work Zone
Traffic Control Guidelines Book, “‘checklist for establishing a temporary traffic
control zone” and the Traffic Manual, “traffic control planning and strategy
checklist”.

* Maintain traffic flow as close to normal highway situations as possible.
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Do not surprise the motorist. Locate and place devices to maintain adequate
sight distance for driver recognition and reaction on straight highway sections if
possible.

Prepare, understand, and implement a traffic control plan. Don’t routinely rely
on minimum standards. Evaluation of the work operation, site and traffic
conditions should be determined to the appropriate level of traffic control mea-
sures.

Avoid frequent and abrupt changes in alignment.

Minimize worker exposure time to traffic.

Provide adequate warning, delineation, and channelization.

Remove inappropriate pavement markings on long-term projects.

Provide flagging only when other methods of traffic control are inadequate.
Inspect traffic set-up control measures prior to work.

Monitor traffic control and modify where changing traffic conditions warrant.
Remove, cover, or turn control devices away from traffic when not needed or in
use.

Channelize traffic with pavement markings, signing, cones, plastic barrels, water
filled barriers, or lightweight devices.

Sand bags may be used for sign ballast. Do not use heavy, solid weights, (e.g.,
concrete blocks) for stabilizing portable sign supports.

Traffic control measures must be selected and implemented with the drivers’
perspective in mind. Credible messages must be sent to the driver to provide a
reasonable expectation that the driver will comply.

Plan ahead for work operations and the associated traffic control. Don’t rely
completely on standard devices and procedures when more effective measures
should be considered.

Use traffic control devices (cones and barrels) to define the closed portion of
the roadway that is the work zone. Even short term operations can realize a
safety benefit from placing cones in a manner that sends an obvious message to
drivers that a portion of the road is closed and they must divert around the work
zone.

Traffic Control Zones

The traffic control zone is the work area between the first advance warning sign and the point beyond
where traffic is no longer affected (see Figure 2-1). Traffic control zones are divided into the following

arcas:

Advance warning area

Transition area (for lane or shoulder closures)
Buffer space

Work area

Termination area

. Advance warning area - The Advance Warning Signs are located before the
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transition area to provide ample opportunity for motorists to accomplish a
desired maneuver. Where there is no lane or shoulder closure, as in mowing
operations, one sign will suffice. Use signs on both sides of two-way, two lane
highways and multilane roadways.

Message - Information - Action (MIA) - signing must relate to all three action words.

The first sign to appear in the advance warning area tells motorists they are approaching a work zone
(e.g., ROAD WORK AHEAD). The next sign display provides more detailed information about the
situation ahead (e.g., ONE LANE ROAD AHEAD), and the third sign states what action to take (e.g.,
BE PREPARED TO STOP).

2. Transition area - This is the zone where the lane and/or shoulder is closed by
cones or channelizing devices. The rate of taper is in accordance with the traffic
control plans in the Standard Plans. If restricted sight distance is a problem
(e.g., sharp vertical or horizontal curve), begin the lane closure well in advance
of the view obstruction. Do not hide the beginning of lane closures behind
curves.

3. Buffer space - This is the unoccupied space between the transition and work
areas. Itis there to provide a margin of safety for both traffic and workers.
With moving operations, buffer space is the space between the attenuator/buffer
truck and the work vehicle.

4. Work area - Where equipment and workers perform maintenance functions.

5. Termination area - Allows traffic to resume normal driving immediately after
leaving the work area.

Traffic Control Devices

Traffic control devices are used to wam, regulate, and guide traffic. They include: signs, signals, lighting
devices, pavement markings, delineators, channeling devices, hand signaling devices, and temporary
barriers. Traffic control devices must conform to WSDOT and MUTCD standards. Use traffic
control devices where necessary. Remove, cover, or turn them away from traffic when they are not in
use or no longer applicable.

1. Signs and Supports - Sign supports are either portable or fixed depending on
the duration of work. Small sand bags may be used to stabilize portable sign
supports. Do not use objects that could become a projectile upon impact (e.g.,
concrete, chain, etc.). Sign supports should be lightweight, yielding or
breakaway in composition.

Signs on portable supports must be (1) foot above the roadway. Those mounted on fixed posts must
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be (5) feet above the roadway in rural areas and (7) feet above the roadway in urban areas.

Sign spacing is set forth in Appendix A. Follow these sign spacing requirements but also consider in-
place existing signs when developing traffic control plans.

Regulatory signs - (e.g., KEEP RIGHT, DO NOT PASS) These signs impose legal restrictions, and
are placed where the regulation applies. Most regulatory signs are black on white. (Use them only as
necessary)

Reduced legal speed limits - Only use reduced legal speed limits when other efforts to control traffic

prove to be inadequate. For emergency and other speed reductions, follow speed reduction guidelines

outlined in RCW 47.48.020, the WSDOT Construction Manual (M 41-01), and WSDOT Directive D
55-20, Reduced Speed in Maintenance and Construction Work Zones.

To change a speed limit, submit a request to do so to the Regional Traffic Engineer. To ensure a work
zone is adequately signed, post the speed limit signs in the work zone. Post regulatory speed limit signs
for work hours only (identify hours when the limit is in effect). Remove all signs when the reduced
speed limit is not in effect.

Warning signs - Their purpose is to give motorists notice of potentially hazardous conditions for traffic.
They are erected in advance of the condition. Use warning signs when conditions warrant, particularly if
the hazard is not obvious or cannot be seen by approaching motorists. Don’t overuse warning signs or
they will lose their attention-getting value.

All warning signs shall have black legends on an orange background (except the round railroad advance
sign, which is black on yellow). Do not use double faced (back-to-back) signs.

Changeable message signs - These signs are recommended for high speed, high volume roadways,
or work operations that require a highly visible message. Use them to supplement or enhance work
zone safety and not to replace required signs. Two message panels are the maximum allowed. Consider
truck mounted Portable Changeable Message Signs (PCMS) for shadow/ buffer vehicles.

Some typical situations include:

Locations where speed of traffic is expected to drop substantially
Locations where significant delays are expected
Accident or incident management

Make messages clear and brief, keeping messages to a maximum of two panels. If special messages
are necessary, be consistent with conventional signs and standards normally used. Whenever possible
use the pre-programmed stored messages the PCMS is equipped with. Never display a message with
an arrow from a PCMS that is located on the same shoulder as the arrow direction (right shoulder/right
arrow or left shoulder/left arrow.)
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Channelizing Devices - Channelization devices are used to direct traffic away
from or around a work area, or to separate two-way traffic. Tubular markers,
cones and plastic barrels/drums are effective. Channelization devices must be
reflective for night use.

Cones - These are the most common device used to separate and guide traffic past a work zone.
Cones must be at least 18 inches tall for normal situations. But, they must be 28 inches tall minimum,

for high speed, - or high volume operations.

Reduced device spacing around work zones is recommended. Make provisions for large work
vehicle access as needed (routed off the exisiting shoulder or through a stagger of channelization

devices.)

Place barrels or cones diagonally across closed lanes to show motorists which lanes are closed.

Refer to the Work Zone Traffic Control Guidelines Book for more information on channelization de-
vices, application and placement.

Cone Placement Procedure

Prior to establishing traffic control with cones, a meeting is held by the involved parties to discuss the

following procedures:

Technique (e.g., a whistle or voice actuated headset) for signaling between the
cone handler and truck operator.

Will cone tapers across the closed lanes be done by hand?
Set up and take down a line of cones along lane or center lines:

The cone handler should ride in a cone setting cage attached to the front, back
or side of the traffic control vehicle, to set and remove cones in the work zone.

The driver is responsible for: safe operation of the vehicle, maintaining the
vehicle at a safe speed, watching the cone side and the front of the vehicle, and
watching the cone handler.

The cone handler is responsible for setting and removing cones, and signaling
the driver in case of any obstruction or emergency.

The driver and cone handler will decide if a shadow vehicle with a truck
mounted attenuator is required to protect the cone handler while exposed to
traffic.
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Traffic Safety - Drums are used on freeways due to greater target value and imposing size.
Barricades - They protect spot hazards and close roadways and sidewalks with appropriate signing.
Barricades can also be used to provide additional protection to work areas. Lights used to
channelize traffic must be steady burning, “Type C”. Do not use flashing, “Type A”, warning
lights on barricades to channelize traffic.

Temporary pavement markings - These markings delineate lanes and tapers on long-term projects.
Remove existing markings that may confuse motorists. For short-term maintenance operations, it is not
practical to remove and then restore pavement markings. If it is necessary to divert traffic across
exisiting pavement markings, the channelizing device used must be so dominant that a motorist’s atten-
ion is drawn completely away from the existing marking. Reduced device spacing is recommended.
The use of removable black mask tape (see QPL) Qualified Products List may also be considered to
temporarily cover exisiting markings.

High level warning devices - They are tall, portable stands with flags or flashing lights visible above
traffic. Used with flags only, they may have a sign or flashing light attached, or be attached to vehicles
used in moving or mobile work operations. (See MUTCD, Part VI).

3. Water and Concrete Barriers - There are three types of barrier protection
used in work zones: concrete barrier, movable concrete barrier, and water-filled
barrier. While barriers are effective, they may result in more damage to an
impacting vehicle.

Water filled barriers - They are a portable traffic barrier designed to prevent intrusion of errant
vehicles into work areas. Recommended for stationary work areas with high exposure to high speed
traffic where it may not be practical to use concrete barrier, but more protection than channelization
devices is desired. Up to 23 feet of lateral deflection can occur if the barrier is impacted at high speed.

Consider the use of water barriers for:
*  Short term projects (zero to three days) of a minimum 100’ in length.
* Do not use in lane transitions until further testing or the situation meets with
manufacturer’s specifications.
* Evaluate risk and site conditions. If used, follow manufacturer’s guidelines and
specifications. Consult with the Region Traffic Office prior to use.

(Additional information on concrete and water barriers is located in Chapter 5 of the Traffic Manual,
M 51-02 and the Work Zone Traffic Control Guidelines Book.)

Concrete barriers - They are a rigid barrier designed to prevent intrusion of errant vehicles into work
areas considered the most substantial type of barrier to enhance worker safety. Contact the Region
Traffic Engineer for site specific placement information.

Consider the use of concrete barriers for:
*  High speed roadways and areas with a high potential for worker injuries.
*  Work zones in “no escape” areas (e.g., tunnels, bridges, and lane expansion
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work).

* Long term, stationary jobs (work occupying a location for more than 3 days).

*  Worker and traveling public exposure considerations (e.g., high speed and
volume of traffic), when workers are not protected by a vehicle, and in proxim-
ity to traffic (e.g., concrete slab repair on freeways).

Movable barriers - Consider the use of movable barrier such as Transfer/Transport Vehicle (TVV)
barrier and special vehicle) for:

* High volume traffic conditions with very short-term lane closures.

» Continuous operation over an extended period of time, where there is a need to
get the lane back in operation at some point in the day. (Could be used in lieu
of reduced lane widths or lane reduction, e.g., lane additions, wall next to
roadway).

Protect the ends of concrete barriers with crash cushions or berms, unless flared outside the clear
zone. Consult with the Region Traffic Engineer to determine the appropriate end treatment. Do not use
concrete barriers as a taper, but wher/if flared or tapered, channelization must be used in advance (e.g.,
tubular markers, cones, or plastic barrels) to provide a recovery area for errant vehicles.

4. Hand Signaling Devices -If other methods of traffic control are inadequate to
warmn and direct drivers and flagger traffic control is implemented, stop / slow
paddles must be at least 18 inches in diameter and reflective for night use. For
high speed, high volume traffic or those locations where more advance driver
attention is desired, consider the use of 24” stop/ slow paddles or the Flashing
Stop/ Slow Paddle (FSSP).

5. Lighting Devices - Use to call attention to hazardous situations, especially at
night. Includes warning lights, flashing vehicle lights, floodlights, and flashing
arrow boards.

Warning lights - These lights are either flashing or steady burn ( Types A, B, or C or strobe) mounted
on channelizing devices, barriers and signs. Secure warning lights to the channelizing device or sign so
they will not come loose and become a dangerous flying object if impacted by a vehicle. See the
MUTCD, Part VI for additional information.

Flashing vehicle lights - These lights alert motorists to the potential hazards of maintenance vehicles
and workers near the traveled lanes. Use flashing lights to warn of isolated hazards or signs. Snow-
removal and other highway maintenance equipment use flashing lights for purposes of identification when
working. Use flashing lights anytime over width equipment is on the highway per WAC 468-38-390.

Floodlights - Use them to illuminate nighttime work. Floodlights permit the crew to see what they are
doing and make the crew visible to motorists. Where planned, night operations require flaggers; flood
lighting must be provided to illuminate the flagger. Shield the light source to protect motorists from glare.

Steady burning lights (Type C) - Lights used in a series of channelizing devices or barriers form a
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taper or separate the work area from traveled lanes. Never use any type of flashing light in sequence for
transitions or continuous channelization.

Flashing arrow boards and changeable message signs - They are effective for day and nighttime
tapered lane closures and moving operations. At night, flashing arrow boards are required to use a
photocell which automatically dims (minimum 50% dimming) so that motorists will not be

temporarily blinded. When used for lane closures tapers, they are located in the lane (or partially on the
shoulder ) being closed, behind the taper of channelizing devices, usually within the first one third of the

taper.
Do not use arrow boards or arrow displays on changeable message signs when:

*  Work does not require lane closures, except for moving operations on
multilane facilities.

» All work is on or outside the shoulder with no interference requiring closure
of the adjacent traveled lane.

» The work is on a two-lane, two-way roadway.

* A shoulder closure is required.

Do not use more than one arrow display per lane being closed. An arrow display with a shadow vehicle
(early warning) is allowed on mobile or moving lane closure operations. The caution mode (flashing four
comer lights) may be used as supplemental warning at work area not requiring a lane closure.

Arrow displays used on PCMS’s must meet the same performance standards for flashing arrow boards,
see MUTCD, Part VI.

Traffic Control Procedures

Controlling traffic for maintenance operations is dependent upon the activity being performed, the
estimated duration of the activity, type of highway, traffic speeds and traffic volume. Safety clothing will
be worn by WSDOT employees while in the highway work zone (for more information, see IL 72-96,
Safety Clothing to be Worn by WSDOT Employees while in Highway Work Zones).

Providing advance warning to drivers approaching road work is required. The specific requirements for
advance warning depend on the actual site conditions and could be the flashing beacon on a work
vehicle or a series of protable signs and a PCMS. (Refer to the Work Zone Trafic Control Guidelines
Book and the MUTCD, Part VI for specific advance wamning requirements).

Use an advance warning sign when:

* Any work activity that may distract the driver or require the driver to react,
beyond the normal driving requirements for that section of road.

»  Work is performed on or immediately adjacent to the roadway. (within 15’ of
the edge of the roadway).
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* Equipment may be moved along or across the highway.
» The shoulder is occupied or closed.
* There is encroachment into traveled lanes.

Typical traffic control plans and additional guidance for maintenance activities are contained in the
MUTCD, Part VI and the Work Zone traffic Control Guidelines Book. These plans establish typical
signing procedures. The maintenance employee in charge must determine the extent of traffic control
required to provide motorist and worker safety.

After establishing traffic control, the maintenance employee in charge will drive through the work area at
expected motorist speeds to determine the plan’s effectiveness. Periodic monitoring is required to
ensure traffic control devices remain in place.

Changing conditions such as traffic, work, or time of day require traffic control adjustment. If an
accident or near accident occurs after the control has been set up, make necessary adjustments immedi-
ately and monitor for a reasonable period. Remove, cover or tumn traffic control devices during non-
working hours.

Refer to the Work Zone Traffic Control Guidelines Book and the MUTCD, Part VI for guidance on
specific work operations, duration of work requirements and flagging operations.

Off-Road Activities

Where work is being conducted off the roadway and shoulders, but within the right of way, the hazards
are usually minimal. However, minimize risks by using an appropriate warning sign (e.g., MOWER).
(See above section on advance warning signs).

Nighttime Activities

Nighttime maintenance activities are commonly performed because of lower traffic volumes and reduced
traffic disruption. Nighttime work is also necessary to respond to emergencies such as fallen trees, mud
slides, etc.

Night operations present additional safety concems. All signs used at night shall be reflectorized or
illuminated as specified in the MUTCD - Section 6F-5. Street or highway lighting does not meet the
requirements for traffic control device illumination.

Floodlights may be necessary to provide work area illumination and to permit the crew and flaggers to
be visible to the motorist. The light source must be shielded to protect drivers from glare. Consult the
Safety and Traffic Offices to review WSDOT illumination practices.

The effectiveness of flagging is diminished at night as the flagger may not be visible to the motorist.
Make efforts to control traffic by other means when possible. When used, the flagger is located within a
coned area (usually the shoulder or other relatively safe location) but not within the taper itself. As with
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other workers in night work zones, flaggers shall wear traffic vests made of highly visible materials
supplemented with reflective material visible on all sides of the wearer and a highly visible hard hat with
reflective qualities.

Portable traffic signals require approval in the traffic control plan developed by the Region Traffic
Office. Portable traffic signals and lights with on-board generators are effective for controlling traffic at
intersections or at each end of the work area. These units can be remote controlled by a worker, thus
eliminating the need for a flagger.

Non-motorized Traffic Control

Give consideration to pedestrian and bicycle traffic where appropriate. Provide alternative routes
where designated walkways or bicycle routes are temporarily interrupted due to maintenance opera-
tions. Alternative routes need to be free of obstructions and hazards (e.g., holes, debris, mud, construc-
tion and stored materials, etc.) Clearly delineate all hazards near or adjacent to the path (e.g., ditches,
trenches, excavations, etc.). Bicyclists are subject to the same flagging procedures as vehicles. Do not
place signs and other traffic control devices to pose a hazard.

Pedestrian Control
Altemnative pedestrian walkways are provided when pedestrian activity is apparent where:

*  Walkways traverse the work zone.

* A designated school route traverses the work zone.

 Significant evidence of pedestrian activity exists (e.g., a worn path).
» Existing land use generates pedestrian activity.

Consider the following principles for designing/constructing altemative pedestrian facilities:

* Separate pedestrians and vehicles by barrier or channelizing devices. Use
barriers on high speed facilities. Use channelizing devices on low speed (35
mph or less) facilities.

*  Walkways used at night, (especially if adjacent walkways are lighted) need
temporary lighting.

* Use warning lights to delineate pathways and mark hazards.

*  Pedestrians will not go out of their way. Make alternate pathways reasonable.

Bicycle Control

Bicycles have a legal right of access to most highway facilities and provisions for their safe conduct
through work zones are necessary.

Provide and sign an appropriate alternate route when maintenance activities close a designated (signed)
bicycle path or shoulder bikeway. Where horizontal separation for bicycles and pedestrians existed
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prior to work, give consideration to separating during work.

When laying out alternative bicycle paths, make sure no overhead obstructions present a direct hazard
to normal bicycle operation.

Safety

The safety and welfare of WSDOT employees is paramount. Injuries are costly in terms of both human
suffering and economics. For these reasons, WSDOT initiated the employee safety program over 50
years ago.

Guidelines for maintenance employee safety are contained in the Department’s safety manual. Any
questions about safety concerns can and should be raised to the employee’s supervisor or the regional
safety officer. Accidents involving equipment, falls, and other trauma injuries are a major part of worker
safety. As the materials and chemicals used in maintenance become more complex, then the risks to
employees also increase. Employees must be trained to know the rules, policies and practices intended
to promote a safe work environment.

Safety pays dividends on all jobs. A positive attitude toward safety will not only help to protect the
employee from injury, but will also lead to continued job satisfaction. Every employee needs to develop
the habit of thinking safety before and during the work to be done.

Work Zone Operations

Maintenance operations require employees to be on the alert to protect themselves, fellow crew mem-
bers and the traveling public. Performing jobs safely is a priority and an integral part of maintenance
operations.

The fundamental guide for all staff in the control of maintenance work zones is Part VI of the “Manual
on Uniform Traffic Control Devices” (MUTCD).

Work zone safety has two aspects that are sometimes not kept in balance. One is when there is too
much pressure for production efficiency. The other is when there is too much fear of Lability resulting
from a traffic accident. Each maintenance employee, as well as each motorist, is entitled to have a work
or traffic environment which is reasonably safe. Every effort must be made to ensure that the most
effective traffic control strategy is implemented. This strategy must address the needs and requirements
of both the workers and drivers. The development and implementation of a comprehensive traffic
control strategy will satisfy the concems of production and potential liability while providing an effective
and safe work zone.

Maintenance employees may have innovative ideas that will create improved flow of traffic through a
work zone or better protection of the workers. Make sure to get formal approval from the Regional
Traffic Engineer to test and evaluate the idea in the field if it is a deviation from the Maintenance Manual
or MUTCD. This will limit WSDOT’s Liability if a motor vehicle accident occurs during the testing.
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Enforcement

Maintenance supervisors should encourage law enforcement officers to patrol through work zones as
frequently as possible. The presence of law enforcement personnel near work zones increases safety
and motorist compliance with traffic control regulations.

Contractual use of law enforcement in work zones is based on a combination of local knowledge, sound
judgment, and teh advice of the Regions’ Traffic Engineering staff. Consider the type of work activity,
complexity of the traffic control plan, possible speed reduction needs, traffic volumes, nighttime work
activity, geometric conditions, associated cost for use of enforcement (cost benefit analysis), and actual
traffic problems observed as the work progresses.

Refer to Instructional Letter IL 4008.00 for specific guidance on the use of WSP traffic control assis-
tance.

An agreement GC 9131, between WSDOT and WSP exists to keep the payment process consistent
statewide. Maintenance offices charge enforcement work to the particular work order number for the
control section where the work is done. Contact the Region Traffic Office for assistance with WSP
traffic control assistance.

Resources for Traffic Control and Work Zone Safety

The following information may provide additional guidance and more specific detail. This list includes
manuals, reference documents and staff mentioned throughout this chapter.

* Work Zone Traffic Control Guidelines M 54-44 (required for each crew)

* MUTCD Part VI (required for each crew)

* Traffic Manual, Chapter 5, M 51-02

* Work Zone Safety Task Force Recommendations

* Quality Standards for Work Zone Traffic Control Devices (ATSSA)

* Work Zone Traffic Control Supervisors Notebook

* Planning and Scheduling Work Zone Traffic Control (FHWA IP-81-6)

+ 1L 4008.00 WSP Traffic Control Assistance

* Directive D 55-20, Reduced Speed in Maintenance and Construction Work
Zones

* Region Maintenance or Traffic Office and Public Information Officer (Traffic
Engineer or Traffic Control Specialist)

» OSC FOSSC Traffic Office, State Traffic Control Engineer
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Chapter 3 Pavement Patching & Repair

General

The roadway is the paved or otherwise improved portion of a public highway ordinarily used for
vehicular travel. The roadway surface is normally classified as rigid (consisting of Portland cement
concrete) or flexible (consisting of asphaltic materials).

A smooth surface with good skid resistance, free of alligator cracks, pumping, pushing, wheel
rutting, raveling, frost heaving, and pot holing, is desirable for safe travel by the people we serve.

Maintenance of the state’s roadways must include a program to preserve these characteristics. Ide-
ally, the maintenance of pavement should be accomplished with minimum expense and with the
least possible traffic disruption. Maintenance of pavements is a necessary investment made to
protect the pavement from costly renovation or reconstruction.

Preventive maintenance is much more cost effective than performing major repairs. Area mainte-
nance staff are required to inspect each section of highway at least once a year to detect and schedule
deficiency repairs prior to their becoming a major problem.

A biennial appropriation corresponding with a specific, (LOS) Level of Service for roadway mainte-
nance and operations activities is provided by the Washington State Legislature. The maintenance
area’s roadway surface program should be managed to meet these LOS commitments. In doing so, it
is essential that each Area work with its Program Management, Design and Construction offices to
ensure that the work being planned is coordinated with the work that these offices are planning and/
or constructing.

It is advised that written recommendations for pavement repairs be submitted to the Regional Main-
tenance Engineer. The Regional Maintenance Engineer then shares the region wide roadway surface
maintenance program with the Regional Construction Engineer. This allows better coordination
between the maintenance and construction programs.

Pay special attention to the drainage of roadway sections when planning maintenance activities.
Poor drainage can lead to premature aging of the roadway surface and sub-grade.

Work zone safety and traffic control are extremely important. Maintenance employees are required
to know and closely follow the chapter in this manual on traffic control and safety.

Maintenance of Flexible Pavements

Flexible pavements generally are referred to as asphaltic concrete pavement (ACP) or bituminous
surface treatment (BST). Flexible pavements develop strength from the tight interlocking of crushed
rocks with an asphalt material binding them together. This mixture deflects when loaded by traffic
and exerts pressure on the subgrade. Consequently, both the pavement and the subgrade must be in
good condition to avoid maintenance problems.
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Load & Speed Restrictions

If the subgrade temporarily lacks strength to carry heavy loads due to excess moisture and/or thaw-
ing, any class of vehicles can be restricted by weight and/or speed. Maintenance staff must monitor
the roadway condition during threatening weather conditions. Take action according to directive D
54-43 (MR), Emergency Restrictions for Roads, before the subgrade becomes saturated and soft.
This will avoid unnecessary stress which can lead to permanent damage.

Restrictions should be no more severe or of longer duration than necessary to protect the roadway.
Consider the economic effect to the users. The damage caused by failure to place restrictions on soft
roadways can have a severe effect on a maintenance budget and their ability to meet LOS targets.

Pavement Deficiencies

Damage and deterioration of pavements will become apparent in a variety of ways. A number of
factors can contribute to the appearance of pavement deficiencies. For example, an overlay with
excess asphalt or poorly graded or inadequately fractured paving material may not have adequate
particle interlock; thus pushing, rutting, & humps may develop. Poor subgrade drainage, heavy
tonnage, and accelerating or decelerating traffic are all potential sources of surface irregularities.
Pavement deficiencies are explained in more detail as follows:

Rutting

Rutting is a surface depression within the wheel path and is a result of permanent deforma-
tion of the pavement or subgrade. This condition is normally caused by heavy loads on roads
lacking sufficient strength to support the loading. In some cases, rutting can also be caused
by studded tire use. Wheel ruts, if not repaired, can trap water and cause hydroplaning.

Alligator Cracking

The condition known as alligator cracking is attained when discontinuous longitudinal cracks
begin to interconnect to form a series of small polygons that resemble an alligator’s skin. This
distress is usually caused by poor drainage, poor mix design, or subgrade failure.

Ideally the surface should be treated with a seal coat or overlaid with suitable material before
water has an opportunity to penetrate the surface and lead to alligator cracking. If it is ne-
glected and alligator cracks appear, heavy traffic can push the surfacing rock into the wet soil
beneath it. This forces mud up through the asphalt surface (pumping) causing permanent
damage that can not be repaired by a seal or overlay. Spots where severe pumping has oc
curred will often need to be dug out, and the base rock, surfacing rock, and asphalt replaced.

Longitudinal Cracking

A longitudinal crack follows a course approximately parallel to the centerline. These are typically
resultant of natural causes or traffic loading.
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Transverse Cracking

Transverse cracks run roughly perpendicular to the roadway centerline. They may be due to surface
shrinkage caused by low temperatures, hardening of the asphalt, or cracks in underlying pavement
layers such as PCCP slabs. They may extend partially or fully across the roadway.

Potholes

Potholes are voids in the roadway surface where pieces of the pavement have become dislodged.
Areas in which many potholes occur become suspect for fundamental problems such as inadequate
drainage, pavement strength, or base/subgrade problems. Single or infrequent potholes may be the
only pavement distress to occur in an area, and beyond the treatment of the individual pothole no
other pavement repair work may be required.

The location of potholes which receive a temporary fix should be documented so they are addressed
as part of the Area’s annual permanent fix program. The number of potholes that appear in the wet
or winter seasons is often an indicator of the effectiveness of the permanent fix program.

Raveling & Pitting

Raveling and pitting distresses are characterized by the loss or dislodgment of surface aggregate
particles. Oxidized asphalt binder is often the cause of raveling and pitting. It could also be caused
by poor compaction, letting the mix get cold when paving, dirty aggregate, not enough asphalt in the
mix, overheating the mix during manufacture, or aging.

Routine maintenance repairs are made to raveled or pitted surfaces is made as soon as conditions
permit and/or materials are available. The most important consideration in scheduling repair of
raveled or pitted areas is to perform the repairs before a more serious condition develops, and prior
to the onset of inclement weather.

Open grade pavements that allow water to drain through and out the side don’t need to be sealed if
they are properly constructed. But, pavement that is raveling must be sealed. Unsealed pavements
will continue to ravel and will also age and harden at a much faster rate than normal. This condition
may also encourage the loss or stripping of the asphalt within the pavement. Timely sealing can add
significantly to the life of the pavement. Open grade pavements should be fog sealed on a schedule
recommended by the Region Materials Engineer. Failure to do so can lead to premature failure of
the open grade mat and lead to difficult maintenance problems.

Flushing

Flushing (or bleeding) is free asphalt on the surface of the pavement caused by, too many fines in the
mix, too few voids, too much asphalt in patches, or a chip seal that has lost its rock. This type of
distress often shows as a shiny, glass-like reflective surface. It is inherent to unstable mixes and
often results in other roadway surface distresses if not corrected.
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Removal and replacement of flushed or bleeding pavement areas is an expensive, but sometimes

cost-effective method of repair. Thin overlays of flushed or bleeding areas will frequently have the
“fat spot” show through in hot weather and exhibit the same characteristics as in the “before” condi-
tion. If repairs are not possible prior to a seasonally wet period, contact the Regional Traffic Engi-
neer to evaluate the need for posting “Slippery When Wet” signs.

Sags and Humps

Sags and humps are localized depressions or elevated areas of the pavement that result from settle-
ment, pavement shoving, displacement due to subgrade swelling, or displacement due to tree roots.
The deficiency usually occurs in isolated areas of the roadway surface.

Edge Raveling

Edge raveling occurs when the pavement edge breaks and is most commonly found on those road-
ways that were constructed without curbs or paved shoulders.

Pavement Maintenance Techniques
Patching

All flexible pavements require patching at some time during their service life. Surface patching
should be performed to a standard commensurate with resource availability and the objective of
retaining a smooth ride as long as possible. Since patching materials are one of the larger material
costs a high quality patch is one of the most cost effective means of utilizing available resources.

There are two principal methods of repairing asphalt pavements:

1. Remove and replace the defective pavement and surfacing or base material.

2. Cover the defective area with an overlay of a suitable material to renew the surface, seal the
defective area, and stabilize the affected pavement.

These repairs can be called ‘dig-outs’ or ‘overlays’ according to the method used.

Patching with Base Repair

‘Dig-out patches’ are used for making permanent repairs to the pavement. Defective pavement and
unstable surfacing materials are removed down to a stable base. This may mean removal of some of
the subgrade material. The excavated area should extend into the good pavement around the defec-
tive area by about 12 inches. Cut the edges of the patch area vertically and in straight lines to pro-
vide a good line for compaction later. A pavement saw makes a good tool for a fast, neat cut in
pavement patching.

After the cut is made and the defective pavement and/or base material is removed, level and compact
the base material. This will make an adequate foundation for the new asphalt concrete material.
Surfacing materials (gravel base, crushed surfacing) and pavement must always be replaced in
depths at least equal to the original design or by additional depth of ACP compacted in lifts of (1) to
(3) inches. Apply a tack coat of asphalt to the vertical sides of the hole to assure a good bond and
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seal between old and new pavements.

For best results in a patch of this nature, back fill the hole with a hot plant-mix material such as
Asphalt Concrete Class B. The asphalt should be compacted in lifts of no more than 3 inches thick
to obtain optimum patch life. Small patch projects can be compacted with a vibrating plate compac-
tor, while a roller works best on large patches. During hot weather it might be advantageous having
some water on hand to help cool the mix between lifts. Standing water should not be allowed on the
mix between lifts.

After the intermediate lifts of the patch have been compacted sufficiently, the surface lift can be
completed. Take special care to ensure that it is compacted to be even and flush with the surround-
ing surface, so it provides a good riding surface. Some compaction will occur by traffic as the mix is
further kneaded into place. The patch should be cocl enough before traffic is allowed on it, so it will
not leave marks in the surface. Deeper patches will require more time to cool and must be planned
for accordingly.

Potholes and localized failures should be repaired as soon as possible after they are reported. As-
phalt pre-mix (cold mix) should be available throughout the year so any potholes that appear can be
patched immediately. Fiber reinforced, and other specialized ‘winter mix’ have been found to be
effective in many locations. Many times the use of a propane torch to dry the holes and heat the mix
for good compaction is time well spent.

The use of an asphalt ‘tack’ is highly recommended. A higher success rate is normally achieved
when they are squared up and tack is added to the edge of the pothole. If the lack of availability or
storage of standard tack is a problem, try using one of the cold pour crack pouring materials. They
are available in (5) gallon buckets with a pour spout. Many pothole patching crews use this as
standard procedure.

Don’t use sand, clay, or other temporary patching material to patch or “pad” potholes or frost boils.
On today’s roads these methods usually cost more in the long run and often leave unsafe conditions
for the traveling public. Asphalt pre-mix is the preferred method, even if it has to be replaced when
final repairs are made.

For permanent pothole patching proceed as follows:
. Remove the defective material down to a stable base
Square off the edge of the hole vertically
Dry the hole as much as possible (fiber reinforced mix often does well in wet holes).
Tack the hole if possible

Place and compact the mix

Compaction is very important in making the repair permanent (heat applied to the mix is very ben-
eficial to good compaction). If traffic is picking the fresh mix out of the hole try dusting the finished
patch with some roadside dirt. Spend a little more time patching the pothole the first time. This will
often keep you from returning to patch the same hole repeatedly. Permanent repairs are normally
made with hot mix if available.

Maintenance Manual Page 3-7
March 2002



Pavement Patching & Repair
Overlay Patches

Overlay patches are generally applied when an area is too large to be economically repaired by hand
with a small crew. The overlay patch, with hot plant-mix asphalt, also has the advantage of setting
quickly. It does, however, commit a considerable investment in labor, equipment, and materials.

Typically, overlay patches are applied in areas of pavement failure or wear problems rather than
areas with a base or subgrade problem. Ruts, raveling, pitting, minor cracking, and oxidation are
typical failures where overlay can be effective in quickly and permanently restoring the surface.
When addressing pavement rutting, mix should be placed in lifts when patching rutted areas in order
to get uniform compaction. This method of compaction will help prevent the rut from reflecting into
the finished patch. To obtain proper compaction in the wheel ruts, a rubber tired roller should be
used. Steel wheel rollers will bridge the rut and very little compaction will occur. After the ruts are
filled and if it is decided to overlay the entire lane then a steel wheel roller would be used for com-
paction.

Application of any overlay patch requires a considerable degree of skill, coordination, and planning.
All loose, broken asphalt should be removed and replaced, Any deep ruts, depressions, or humps
should be repaired or pre leveled in advance of the overlay so that the overlay may proceed effi-
ciently. It is necessary to repair these areas prior to the overlay in order to provide an even platform
for the new pavement. This is essential to proper compaction and consequently to pavement life. If,
for instance, wheel path ruts are overlaid without pre leveling, the ruts will not get the same compac-
tion from rolling that the thinner high spots will. Then traffic wheel loads will eventually compact
the deeper new sections, causing ruts to reappear. All areas should be tacked before patching to
ensure a good bond and minimize raveling in thin areas. The tack rate should be 0.4 to 1.4 gallon
per square yard of applied tack (0.2 to 0.8 residual).

Be careful when repairing the roadway surface in an area of unpaved shoulders. Widening over thin
gravel or dirt shoulders will usually lead to cracking and failure. This is because of the lack of
sufficient top course material. If there is the need to widen the paved roadway, make sure the shoul-
der is prepared properly to support the anticipated loading.

Spreader Box Patching

On small paving jobs it is often convenient and economical to use a tow-behind paver, or spreader
box. These pavers hook to the rear of the trucks that are hauling the mix. The asphalt is dumped
directly in the hopper of the paver which places it on the roadway or base material.

As the towing vehicle moves ahead, the mix is struck off by an adjustable height blade (cutter bar or
screed) and is surface-finished by the screed. Starting the paving at full depth requires setting the
screed on blocks before filling the hopper. The hopper should be kept uniformly full during paving
to ensure an even spread. An even towing speed is necessary to maintain a uniform spread thickness.

Spreader boxes vary greatly in size, operating controls, accessories, and capabilities. Working with
them requires skill and experience. Manufacturers and construction equipment dealers can provide

assistance in the operation and care of particular models.

Clean-up of equipment and tools after each day’s operation is essential to good patches. This is
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especially true of the spreader box. It must be kept free from the accumulation of cold asphalt.

Diesel is generally the most common and effective release agent used for cleaning tools and equip-
ment. However, the diesel-asphalt waste mixture must be captured (i.e. not allowed to spill on the
ground) and placed into (55) gallon containers for disposal as a “Dangerous Waste”. A “Dangerous
Waste” label should be placed on the waste container and the date entered as to when the accumula-
tion began.

Spreader box patching with hot plant-mix material has the advantage of providing a smooth finished
surface, when the equipment is properly operated. Several people are required to operate a spreader
box efficiently. Careful planning of the patching operation is very important to economical and cost-
effective pavement maintenance. The spreader boxes can work well if surface irregularities are pre-
leveled with equipment appropriate for the conditions. The entire surface should be tacked, both
before preleveling and before starting the spreader box patch.

Rolling of the hot plant-mix should begin immediately after placement of the mix. If the mix is
allowed to cool below 185 degrees before rolling, adequate compaction will not be possible.

Grader Patching

Road graders are a useful pavement patching tool. These graders vary in size, model, and capabili-
ties depending on their intended use.

One efficient way of blade patching is using two graders facing each other. This method is quicker
than the single blade method, and can help in getting the patch laid before the mix gets cold. It helps
keep coarse mix away from the ends of the patches, making smoother approaches, and helps keep a
straighter edge. Also, a two grader operation offers a good opportunity to train inexperienced grader
operators.

Hot plant-mix patching with graders is frequently accomplished when it is not practical or economi-
cal to use other means. Graders are especially valuable for leveling to eliminate sharp depressions or
sags and to lay a leveling course of pavement prior to placing finish courses with asphalt spreader
boxes. They are excellent to place a leveling course to restore the roadway grade and shape when it
cannot be done with a paver or spreader box. All of the area to be blade patched should be tacked.
Road graders with a long wheel base and smooth-tread tires are often used for spreading hot plant-
mix asphalt in leveling operations. The roller must follow the grader immediately after the mix is
spread while it is still hot.

Graders are not efficient at carrying large quantities of material over long distances, so the dumping
of asphalt should be carefully controlled for an efficient operation. A dump person should be uti-
lized. Make as few passes as possible with the grader to reduce segregation of the material.

Rolling Hot Mix Patches

It is always desirable to use the most effective tools for the job at hand, including asphalt work. The
use of a finish lute person on the patching crew is highly desirable. The quality and ride of the patch
is often much better due to their expertise. If short handed, consider borrowing people from an
adjacent section so you can provide a quality product. Since patching is one of the most expensive
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operations to perform, it is essential to develop work schedules that ensure the following are present:

desirable weather conditions, adequate staffing and proper equipment.

A ten ton or larger steel-wheeled roller is valuable to an efficient asphalt patching operation. A
lighter vibratory roller is a poor substitute, as it can slow the operation considerably. On larger
paving projects, one roller may be used to do the breakdown rolling or initial compaction, with
another used for the finish rolling.

The patching operation should match the speed of the roller. If the patching crew outpaces the roller,
it forces the rolling of mix that is to cold and a poorer quality patch can result. If the operation
needs to move faster and the roller can’t keep up, use a larger roller or a second roller. Do not
compact hot mix asphalt concrete at a temperature below 185 degrees F. Rolling mix that is too cold
can cause it to crack. Rolling mix that is too hot can cause pushing. The maximum temperature of
mix from the plant is 350 degrees.

Compaction is among the most important phases of the operation. All asphalt concrete patches,
small or large, must be compacted to consolidate the material. The properly compacted asphalt
patch will be tough and dense and will stand up to the wear of traffic and weather much better than if

compaction is inadequate. However you compact the mix, do it well; it is very important.

Rolling for compaction should begin as soon as the paving material is laid. The initial rolling or
“breakdown” gives the highest percentage of compaction of any rolling phase. Consequently, it also
offers the most potential for material displacement at the edges. It is important to make the initial
breakdown pass at least 4 inches away from the edges of the mat. A subsequent pass will level this
edge.

Avoid stopping the roller or reversing direction on the hot mat. Do not turn on the mat while mov-
ing. This can affect the ride of the patch.

Intermediate rolling further compacts and seals the surface. Finish rolling removes any roller marks
and other blemishes left by prior rolling.

Various roller types are used in asphalt compaction. Steel-wheeled, vibratory, and pneumatic tired
are the types most commonly available. Steel wheeled and vibratory rollers are used for all three
phases of asphalt rolling. Vibratory rollers should not be operated on thin lifts and so are not gener-
ally used in maintenance patching operations. Rubber-tired rollers are not normally used in mainte-
nance operations.

All rollers used in asphalt paving or patching operations should be:

In good operating condition.

Used according to the manufacturer’s recommendations.

Capable of reversing direction without backlash.

Able to operate at speeds low enough to avoid displacement of the hot asphalt.

Do not use rollers producing pickup, washboard, uneven compaction, or otherwise undesirable
effects. Vibratory rollers under vibration should not exceed (3) mph. Steel-wheeled rollers should be
limited to (4) mph and pneumatic tired rollers to (5) mph maximum. The drive wheel of the roller
should always be pulling the roller to prevent displacement and pushing of the material. This is

Maintenance Manual Page 3-10
March 2002



Pavement Patching & Repair
particularly important on steeper grades and in breakdown rolling passes.

Effects of Traffic on a Patching Operation

Timing is critical while doing hot asphalt mix patching. Cold asphalt mix yields inferior patches.
Flaggers must avoid delaying asphalt trucks and paving equipment while hot mix patching. Don’t
let traffic drive on any unrolled mix. A finished patch should be cool enough to hold your hand on
before traffic is allowed to drive normal speeds on it. A pilot car offers a big advantage for multiple
patches over an extended section of roadway. The use of a third flagger to keep traffic off the unfin-
ished mix and away from the equipment is desirable. Traffic striping that is blacked out or covered
should be remarked the same day for safety reasons.

Crack Sealing (or Pouring)

There are significant costs involved in filling cracks, both for materials and labor, the supervisor
needs to be aware of the nature, extent, and severity of the cracking problem and also of the next
scheduled contract for resurfacing. Filling cracks in an area scheduled for immediate reconstruction
or resurfacing by contract is not recommended unless it is a part of the overall project. Minor repair
and crack sealing is often part of the contractor’s responsibility. However, sealing minor cracking
may extend the useful pavement life for several years when an overlay project is not scheduled.

Generally, alligatoring or more general cracking can be repaired most cheaply by chip seals. Serious
cracking and settlement of the pavement may indicate the need for excavation to repair the subgrade
before patching can be successful.

The main purpose of crack pouring is to prevent water from entering the subgrade and causing
damage. There are two widely used types of crack pouring material in highway maintenance, hot
pour and cold pour. The two types use different techniques and equipment. The purpose of the two
is the same, to minimize water entry and resulting damage.

Over-poured cracks can be a safety hazard to motorcycles. Overband (over-poured) crack pouring,
especially on longitudinal cracks, can cause loss of control for motorcycles. The problem is com-
pounded on curves or when the surface is wet. Cracks that are not over filled do not seem to cause a
problem. Areas that have excessive crack pouring material from past practices should be addressed.

Hot Pour Method

This method utilizes blocks of crack pour material heated in specialized crack pouring machines.
The most common type in maintenance are trailer mounted, oil jacketed units. This method is often
used by contractors and maintenance crack sealing distressed areas that are not going to be removed
and repaired prior to an overlay. It is a common method of sealing the joint between the edge of a
PCC road surface and the asphalt shoulder. It works well for large volume work involving large
cracks. Often the cracks are routed out first. If not, they should be cleaned and dried with com-
pressed air prior to pouring. Filling cracks with this method requires a large crew and specialized
equipment.

Safety is a big concem in a hot crack pour operation. This material is extremely hot and can cause
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severe burns when loading the machine or applying the material.

Cold Pour Method

This method utilizes cold applied liquid material and does not require specialized equipment. This
type of material is available in five gallon to fifty gallon containers. It can be sanded lightly after
application and opened to traffic. One person can apply it using the spout on the five gallon bucket
‘it comes in.

Experience has shown that for maintenance purposes cold pour seems to prevent water entry into the
subgrade as well as hot pour material. It also resists build up on bumps better than the hot material
does.

Cold pour is excellent as tack for small asphalt patches and pothole repairs. It greatly simplifies the
problems of tack storage, transporting, and application. A sealed five gallon bucket can be carried
easily by a pothole patching crew.

This material works well for hand pouring the cracks around an isolated bridge drain or catch basin
if a piece of foam ‘backer rod’ is poked down into the crack before pouring to serve as a bottom for
the material. It can also be poured against rubber expansion joints without melting the rubber joint.

Maintenance of Rigid Pavements

Rigid pavements are generally referred to as Portland cement concrete pavement (PCC). PCC
pavements should be patched with Portland cement concrete or one of the WSDOT approved patch-
ing materials. Prepare and apply patching materials according to the manufacturer instructions. If
recommended by the patching material manufacturer, use a bonding agent.

The PCC surface to be repaired should have all loose material removed down to solid material or to
full depth if necessary. A jackhammer or similar equipment may be necessary to remove some of the

material in the area to be patched. The area to be repaired needs to be squared by concrete sawing,
then sand blasted, cleaned and dried.

Delamination occurs when a thin layer of surface concrete has lost bond with the underlying con-
crete. The area around the patch should be checked for delamination. Tapping on the surface with a

hammer and listening for a hollow sound is one way to find the delaminated areas.

If reinforcing steel is encountered, remove or neutralize all rust. Coat exposed reinforcing steel with
a WSDOT approved product to prevent rust from reoccurring. Then proceed with patching the area.

Traffic should be kept off the new patch as specified by the manufacturer, until it gains sufficient
strength to support traffic.

Portland Cement Concrete Pavement Crack Pouring

Joints in Portland cement concrete pavements (PCC) compensate for thermal movements of the
pavement and provide load transfers between slabs. Properly sealed joints in concrete pavements
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prevent water from entering into and weakening the underlying base and subgrade materials. Prop-

erly sealed joints also prevent incompressible materials such as dirt and gravel from penetrating into
joints, which then restricts thermal joint movements. Materials that restrict the natural expansion of
the pavement joints can cause diagonal slab cracking, slab blowups, or tipping and spalling.

PCC joints and cracks should be checked before the wet season to make sure they are sealed to
prevent entry of damaging water.

Even fine cracks in steel reinforced slabs can be serious. They can allow water or chlorides to reach
the steel causing corrosion and serious damage.

PCC crack pouring is most effective when the pavement is cold and has contracted and opened the
cracks. Don’t pour cracks when the pavement temperature is below 45 degrees. Always use
WSDOT approved crack sealant material.

Cracks must be routed out before pouring. If not, they should be cleaned and dried with compressed
air prior to pouring. Foam backer rod can be used in larger cracks to keep the sealant in the top (1)
inch of the crack.

Safety is a big concemn in a hot pour operation. This material is extremely hot and can cause severe

bumns when loading the machine or applying the material.

ASPHALT CONCRETE PAVING QUANTITIES (TONS/100 LIN FT)

WIDTH DEPTH OF MIX (COMPACTED)

(FT) " 2" 3" 4" 5" 6"

2 1.2 24 3.6 48 6 7.6
4 2.5 5 7.5 10 15 15.2
6 3.8 7.6 11.4 152 19 22.8
8 5 10.1 15 20 25 304
10 6.3 12.6 18.9 252 315 38
11 7 14 21 28 35 42
12 7.6 15.2 22.8 304 38 45.6
16 10.1 20.2 30.4 40.6 50.7 60.8
18 114 22.8 34.2 456 57 68.4
20 124 25.2 37.2 49.6 62 76
22 14 28 41.8 56 70 83.7
24 15.2 30.4 45.7 60.8 76 913
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Mix Quantities in Patches
MIX CLASS SIZE
CLASS A 5/8"-0"
higher grade mix, more fractured rock, has good strength
CLASS B 5/8"-0"
standard mix in many areas
CLASS D 3/8"-0"
open grade mix, used in thin overlays, can ravel bad as it ages
CLASS E 1 1/4"-0"
coarse mix
CLASS F 5/8"-0"
lower grade mix, less fracture, more round
rock, contains more fines & has less strength
CLASS G 3/8"-0"
fine mix, good for wheel ruts & skin patches
ASPHALT TREATED 2"-0"
BASE MIX specs allow down to 1/2” maximum size rock

CLASSES OF ASPHALT CONCRETE PAVEMENT (ACP)

Sources for Additional Pavement Maintenance Information

Asphalt Institute publications:

MS-4 The Asphalt Handbook

MS-5 Introduction to Asphalt

MS-8 Asphalt Paving Manual

MS-14 Asphalt cold-Mix Manual

MS-15 Drainage of Asphalt Pavement Structures

MS-16 Asphalt in Pavement Maintenance
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MS-17 Asphalt Overlays for Highway and Street Rehabilitation

MS-19 Basic Asphalt Emulsion Manual

WSDOT Publications:

Standard Specifications for Road, Bridge, and Municipal Construction (M 41-10)
Construction Manual (M 41-01)

Design Manual (M 22-01)

Asphalt Emulsion Surface Treatments

Preventive maintenance programs started early in life of a pavement (1-3 years) provide the protec-
tion needed to greatly improve service life. For aged pavements, surface treatments can delay the
costs of major reconstruction. Asphalt emulsion surface treatments are excellent for preventing the
development of early pavement damage or distress. The surface treatment seals the pavement,
retards the aging process and prevents the old pavement from further hardening. One method of
sealing minor cracks and providing a renewed roadway surface is called Bituminus Surface Treat-
ment (BST). BST is used to seal small cracks, repair a dry raveling surface and provide a skid
resistant surface.

Fog Seals

In instances of a pavement with very minor raveling, a fog seal may adequately seal the pavement
and prevent further raveling. Fog Seals are very light applications of diluted, quick breaking asphalt
emulsions. Some of the asphalt materials used for fog seals are: CSS-1 and STE-1 which are cat-
ionic (positively charged) emulsions, while HFE-100S-50% diluted is an Anionic (negatively
charged) emulsion. These products may require cover material (1/4 - 0) depending on the surface
and application rate. The decision whether to use a cationic or anionic formulation should be based
on knowledge of the charge of the existing materials used as part of the pavement. Understand that
like charged materials repel each other and opposites attract. We want the materials to attract each
other and make a tight bond. The Region or the Headquarters Materials Lab can assist in the deter-
mination.

Asphalt emulsions used for fog seals are usually diluted 50% with water or other types of cut-backs
as prescribed by the manufacturer. The Fog Seals are applied at the rate of 0.1 to 0.2 gallons (of
diluted material) per square yard, depending on the texture and porosity of the old pavement. The
application rate will be determined by the amount of emulsion the old pavement surface can absorb
without becoming slippery. Traffic control may be required for up to two hours, depending on
location and volume of traffic.

Sand Seal

Where more raveling has occurred, a sand seal may be needed to adequately seal the surface and
provide a quality surface. A sand seal is an application of liquid or emulsified asphalt covered with
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fine aggregate. It is used to seal against air and water infiltration, or improve skid resistance. Appli-

cations are 0.1 to 0.2 gallons of CRS-2 or CMS-2 per square yard covered with ten pounds of 3/8
minus aggregate. Some regions have found 1/4 minus to be better suited for sand seals.

Aggregate (Chip) Seal

If the raveling becomes more advanced, an aggregate or chip seal may be needed. In cases where
raveling is allowed to progress to the point where the ride is affected, a thin overlay, or pre-leveling
followed by a chip seal, might be needed. An aggregate seal is a single spray application, usually of
a liquid or emulsified asphalt. Immediately following is a single layer of aggregate of as uniform a
gradation (size) as practicable. This type of seal reduces the infiltration of air and water into the mat
and may be used to improve skid resistance of slippery pavements.

Chip seals are useful and can be applied in many different ways: Full lane width, partial lane width,
short longitudinal sections or for long sections.

A typical example of a BST uses application rates for CRS-2 or HFE-100S at .40 to .60 gallons/per
square yard with 30 to 40 pounds of 5/8 - 1/4 Crushed Cover Stone per square yard. Look in the
Standard Specification Manual, section 5-02, 9-02, and 9-03.4 for additional information on
Bituminus Surface Treatment and materials.

Pavement Conditions for a Successful Project

Prior to sealing thoroughly, examine the roadway surface. Then decide what kind of repair is
needed. A chip seal does not add to the structural integrity of pavement. Therefore, the existing
pavement must be structurally sound in order to obtain a long performance life. Existing pavements
may have to be repaired; patched, crack sealed and then allowed to cure before a chip seal can be
applied. Always clean the existing roadway surface before starting the chip seal process.

Since chip seals follow the original profile of the pavement, they do not correct surface irregularities.
Chip seals cannot be used on pavements with more than 3/8” to 9/16” of rutting. Aggregates in the
ruts can not be fully compacted. Cleaning loose aggregate from the rut with a power broom will
dislodge the aggregate from the non-rutted area. If the surface has light-to-moderate bleeding, the
binder application rate should be reduced. Don’t use a chip seal on pavements with a high severity
of bleeding.

Material Selection
Asphalts and Emulsions

The two general types of asphalt for seal coating are liquid asphalt and emulsified asphalt. Liquid
asphalts are graded by viscosity. SC-Slow Cure-70, MC-Medium Cure-70, RC-Rapid Cure-70, have
the lowest viscosity. SC, MC, RC 3000 have the highest viscosity. Liquid asphalts are also graded
by the type of solvent used to thin them: SC with light oil, MC with kerosene, and RC with naphtha
cutback. MC 3000, RC 3000, or RC 800 are the liquid asphalts used for chip sealing. Emulsified
asphalts are manufactured by suspending asphalt particles in water with the aid of an emulsifying
agent. Asphalts for Bituminous Surface Treatment are listed in the Standard Specification Manual.
(9-02)
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Common Types of Emulsions Used for Chip Seals

CRS-2 (Cationic Rapid Set Emulsion) is one of the most widely used emulsions. This emulsion will
run into wheel ruts and down super elevated roadways if applied at rates above 0.4 gallons per
square yard. CRS-2 provides a good seal on low volume highways.

HFRSP2/HFE-100S (Anionic Styrelf Polymer High Float Emulsion) is used for chip seals. It is a
rapid setting emulsion that binds the chips very fast and can be used on high volume roads. This
product should not bleed under high pavement temperatures.

Aggregate

Aggregate for bituminous surface treatment must conform to the requirements in the Standard
Specifications Manual 9-03.4 for grading and quality. The material must meet the requirements for
grading and quality when placed in hauling vehicles for delivery to the roadway. During manufac-
ture and placement into a temporary stockpile the exact point of acceptance will be determined by
the Engineer or Area Superintendent. The finished product shall be clean, uniform in quality, and
free from wood, bark, roots, and other contaminants. Crushed screenings must be substantially free
from adherent coatings.

Weather

The best time of year for a seal coat is when the weather is hot and dry during, and for some weeks
after, treatment. Specifications require the air temperature in the shade to be at least 60 degrees
Fahrenheit before work begins. No matter what the temperature of the asphalt when sprayed, it will
cool to the temperature of the pavement surface in one minute. BST treatments should be placed
between May 15th and August 15th for best results.

Never start a BST when the surface is wet or when it is threatening to rain. If the fresh seal gets wet,
the combination of water, fresh seal coat, and traffic will result in loss of the cover aggregate.

‘Roadway Preparation

The surface should be thoroughly cleaned of all loose materials prior to application of asphalt.
Sweep the roadway surface before starting the job. This allows the dust to be either flushed with
water or blown off the roadway surface by traffic.

If patching is needed, allow time for the patch material to cure prior to sealing. Generally, two
weeks should be allowed for hot mix to cure. Allow six weeks at temperatures of 50 degrees to 60
degrees Fahrenheit for cold mix to cure. To preserve the centerline location place flexible reflective
markers prior to the seal. These can also be used to indicate the beginning and end of no passing
zones. Flexible reflective markers have a removable cover so that they retain their reflectivity after
the seal. They will also function as guidance for the striper truck.
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Equipment

Before any work begins, examine all equipment to ensure it is in good working condition. Check
spreader boxes or aggregate spreaders to see they are in proper working order. The roller operator
should make sure that each tire on the roller is equally inflated to correct pressure and that controls
for steering, starting, and stopping operate smoothly. All tires should be the same size and the water
spray and scraper system must be checked to ensure material does not bond to the tires.

Distributor

New distributors use a ground speed control sensor and computer to regulate material application
rates. Set the computer to the desired rate and the application will be correct even if the vehicle
speed varies.

Older distributors are equipped with hydrostatic drive systems. The hydrostatic drive consists of a
variable output pump driven by the truck power take off (P.T.0.). This in turn drives the distributor
asphalt pump with a hydrostatic motor. Once the correct ratio between ground speed and pump flow
rate 1s established for a given transmission setting, the truck ground speed may be varied without
affecting the application rate. The operator needs a dry run to establish correct ratio between pump
flow rate and ground speed.

Determine from the road computator (Slide Rule) the correct ground speed (F.P.M.) and pump flow
rate (G.P.M.) for the desire spray bar length (FT.) and application rate (GAL/SQ.YD.). Follow the
correct operation procedures set up in your distributor manual for calibration.

Calibration Procedures
DISTRIBUTOR CALIBRATION
Step 1 - Calculate how much material is in the holding tank.

The following methods work to calibrate an older distributor and calculate the application
rate.

Method 1 -  Determine the number of gallons in the distributor. This can be done by several
methods. The first and most accurate is to weigh the distributor before loading and after loading.
Subtract the weights and divide by the pounds per gallon the emulsion weighs. This equals the total
gallons.

Method 2 -  Find a level spot (the distributor tank must be level). Use a dip stick to dip the tank.
Measure the number of inches covered with asphalt. After you know the size of the tank, you can
calculate the number of gallons in the tank.

Method 3 - Use the meter on the distributor tank. This is a good method for checking the above
calculations but is not recommended for calibrating purposes.

Methods 1 and 2 are recommended for Measuring Distributor Tank (MDT) equipment prior to the
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start of the project.

Step 2 - Apply asphalt to a known distance (minimum 200 feet) and established width.

Step 3 - Determine the total square yards covered with emulsion. This can be done by doing the
following calculation:

Length Traveled (feet) x Width Covered (feet) = Square Yards
9

Step 4 - Determine the number of gallons remaining on the distributor. Again use Method 1 or
Method 2 explained in Step 1.

Step 5 - Subtract the total gallons on the distributor originally from the total gallons left on after
applying asphalt. This will give the gallons used.

Step 6 - Divide the total gallons used by the total square yards covered:

Total Gallons = Gallons/Sq. Yd.
Total Sq. Yd

Step 7 - To check your application rate on the project, follow the same steps except use Method 3
outlined in Step 1 to determine the number of gallons on the distributor.

Nozzle Size

The spray bar and nozzles are an important part of the distributor. The proper quantity of asphalt
must be spread uniformly on the road surface through the spray nozzles. To achieve good results,
correctly sized nozzles must be selected for the job conditions. For example: if nozzles are too large
for the desired application, pulsation of the spray may occur, resulting in uneven longitudinal spread-
ing of the asphalt.

Each equipment manufacturer has specific recommendations for the size of spray nozzles to be used
for different applications. Use the manufacturer’s recommendation when choosing the correct
nozzle size. All nozzles selected for use at any one time should have the same size opening.

Proper Pressure

The spray bar must have a constant, uniform pressure along its entire length for equal output from all
nozzles. Be sure the spray bar and nozzles are CLEAN.

Although several methods are used to maintain pressure, distributors use gear-type pumps to deliver
asphalt to the spray bar. Pressure is governed by variable pump speed on some distributors and by
constant pump speed and a pressure relief valve on others. Each application should be checked, as
recommended by the manufacturer.

The correct pump speed or pressure are critical to the proper application of the asphalt. Too low a
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pressure will result in a non-uniform discharge/streaking of material from the individual nozzles.

Too high a pressure, in addition to atomizing the asphalt, will distort the spray fan.

When a metering system is used, the manufacturer supplies the distributor with charts for finding the
proper pump speed for each application rate.

When a pressure relief valve is used, the pump runs at a constant speed and the pressure is automati-
cally held in the spray bar. The manufacturer supplies charts for determining the discharge in gal-
lons per minute for each size nozzle, the proper truck speeds for various application rates, and the
corrections for temperature-viscosity variations.
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GALLONS OF EMULSIFIED ASPHALT REQUIRED PER 100
LINEAR FEET: VARIOUS WIDTHS AND RATES

Gah.
b WIDTH—FEET
q.
vd. | 2 6 ? s 9 10 n 1 ] 16 18 20 2 n
0.10 1.1 2.2 6.7 1.8 8.9 | 100 | 111 1222 | 3| 156 | e | w0 | 22| 14| 2
0.15 1.7 33 1000 [ 17 | 133 | asie | e 183 | 2000 | 203 | 267 | 300 | 333 | 367 | 0.
0.20 2.2 ] Al oase | s | 20 | 22| 24| 267 ] 30| e | a0 | 44| 3| 9
0:25 2.8 sie | 162 | 194 | 22| a0 | 28| 306 | 33 ) e | wa | s00 | 556 | el | 6.
030 | 333 67 | 2000 | 203 | 267 | 0 | 33 ] 37 | wo | 7| 33| o | 6.2 ]| 13| 8.
035 | 3.9 e | 23| 22| wa | 3so | 3me | azs | a6y | sea | €2 | 0 | 78| 855 | 9
0.0 | 44 89 | 22 | | 36| wo | aca | avs | 33| s22 ] ny | s00 | 289 | 8.8 | 107
0.45 so | 100 | 3000 | 350 | wo | asio | seo | ss.0o | 600 | 7200 | s0o | 0.0 | 100, 10. 120
0.50 s | i | 33| 3me | a4 | so0 | ssi5 | el 6.0 | 1.8 | 889 | 100 1. 122 13)
0.58 6.1 1222 | %7 | s | a9 | ssio | ceicr | er2a | 13| esis | 98 | ho. 122 134 147
0.60 6.7 | 133 | wo | a7} s3] 6.0 | es7 | 133 | so0 | 933 | 10 120. 133 . 160
0.65 2| wa | a3 | soe | sm | esio | 2.2 | s | oesir | l0M. 115, 130. 14, 159, 1.
0.70 1.8 | ise | 67 | saa | ex2 | 100 | e | esis | 933 | oo, TN 140, 156. 1. 187,
0.75 83 | 167 | %00 | 8.3 | es7 | 5o | &3 | s17 | 100 1. 133 150. 167, 123, | 200
0.80 89 | 128 | 533 | 622 | nii | soo | ssd | srs | 107, 1. 2. 160, 178. 1%. | 2.
0.8% 9.0 | 189 | %67 | 66 1.5 | esio | w4k | 104 1. 132, 151 10, 189. 8. | 220,
0.9 | 100 ! 20 | .0 | 7000 | 80 | soo | 100 10. 120. 10, 160. 160 200. 220, | 240.
0.9 | 10.6 | 201 | 633 | 139 | sea | 950 | o6 16, 1. 148, 169, 190. 210. 22, | 23,
100 11 |22z | e67 | 7 | ss9 | 100 1ni. 122. 13, 16, 18. 200. 222, . | 261,
o 122 | 24 | 33 | ossis | e | no. 122. 134, . 1. 196. 2. 4. 209, | 293.
120 | 133 | -2600 | so0 | 933 | wor. 120. 133 ). 160 18, 213. 240, 267. 293, | 32.
25| e | 28| w3 | ez | 125 139. 153. 167, 19¢ 22. 250. a8, | 6. | 33
130 | e | 289 | 87 | 101 116. 130, . 159, 113 202. 20, 260, zes. | 318 | 3.
1ao | 156 | 311 | 933 | 109 1. 140, 156. 1. 187. 218, 29, 280. . | e | o
1so | 167 | 333 | 100 1. 133, 150. 167, 123. 0. | 2. 267, 300, m. | 2. | 400.
s | 19l | 3e | nr 136, 156. 15, 194, 24, 23, | a2 3l 350. 389. ar, | el
2.0 | 222 | wma | . 156. 178. | 0. 2. | aa. | 2. | a. | 3%, a0, aa, | oase; | osn.
2.25 | 25.0 | s0.0 | 150, s, | 20, | 225, | 2%0. as. | 300. | 3%0. | a00. 450, s00. | ss0. | s00.
2.0 | 2.8 | ssie | e, 130, | 22, | 0. | 2180 | 306. ny. | 3w, | aul 500, ssg, | ell. | eel.
205 | 3006 | 1) | ol | o214l | 2eal | 250 | 308, | 6. ¥r. | 8. 489, sso. | 611, | en2. | 7.
3.0 | 333 | .7 | 200, 233 %7, | 300, | 31 367. w0, | 467, | s33 £00. 667, | 733. | Boo.
. 1oow
Note:  Formula used for calculation: Q = ..l.ml R = 11.11WR
Where: Q = Quantity of asphalt required, in gallons per 100 ft. (I/m) .
R = Rate of application in gallons per sq. yd. (I/m?2)
. . . . . '
W = Width of application, in feet (m) :

For metric conversion factors see pages 6-A&8 Metric formula for
caleulation: Q = LWR where L = length in metres.
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Spray Bar Height

The height of the spray bar above the pavement surface is probably the most important adjustment to
assure uniformity of asphalt spread. Correct height must be maintained during the entire application.
If the spray bar is too low or too high, streaking will result.

The preset height above the pavement surface should not vary more than 1/2-inch. The bar will not
stay within this tolerance, however, unless the manufacturer or the contractor takes steps to ensure
that it does. As the asphalt leaves the spray bar, the load lightens and the springs raise the distribu-
tor. If there is an appreciable amount of deflection in the springs, the spray bar can rise as much as 4
inches, resulting in an uneven application.

Excess vertical movement of the spray bar can be corrected in several ways. After the bar height is
adjusted with a full load in the tank, the frame of the distributor can be tied down to the axle during
the spreading runs. If it is a truck-mounted distributor and has an adjustable type spray bar, me-
chanical controls can be supplied by the manufacturer to maintain the proper height, regardless of the
deflection in the springs. On trailer-mounted distributors, bar height control is not necessary because
of the small deflection of trailer springs. In any event, the height of the bar should be checked after
each run and any necessary adjustment made at that time.

Triple Coverage:
This is where any point on the roadway surface will receive overlapping spray from the two adjoin-
ing nozzles.

4-Inch nozzle - Best results with 4-inch nozzle spacing will come from an
exact triple coverage of the spray fans.

A simple test procedure assures the proper height setting of a spray bar with 4-inch

nozzle spacing. One can determine by visual inspection whether or not an exact single
coverage of asphalt is being applied. To begin, the second and third, fifth and sixth, eighth
and ninth, etc., nozzles are closed, using the center section of the bar only. The distributor
is then operated at the correct pump speed/pressure with the spray bar height changed not
more than 1/2-inch at a time until the proper height is obtained. When an even single
coverage of asphalt , heated to the proper spraying viscosity, is applied to the surface, it
will give a uniform triple coverage with all nozzles operating.

6-inch nozzle - The height of bar necessary to give a triple coverage will
frequently cause wind distortion of the spray fans, resulting in non-
uniform application. A double coverage is therefore recommended for
6-inch nozzle spacing.

Double Coverage:

This involves the same procedure as above except that every other nozzle is left open; the remaining
ones are shut off. If the distributor has already been checked for double coverage, increasing the
spray bar height by 50 percent will give triple coverage.

Maintenance Manual Page 3-22
March 2002



Pavement Patching & Repair
Proper Nozzle Angle

Adjust nozzle opening angles so the spray fans will not interfere with each other. The
nozzle angle will vary according to the make of the distributor. The angle recommended by the
Asphalt Institute, measured from the spray bar axis, is 15 degrees to 30 degrees.

Manufacturers furnish special wrenches for setting the angle of the nozzles. The use of these
wrenches is recommended, as it is extremely difficult to obtain a uniform spread with visually set
nozzles. All nozzles should be set at the same angle except for the cut-off nozzle. (end nozzle)
Manufacturers make a nozzle with 1/2 spray pattern for this purpose.

At the time the angle of the nozzles is set, the edges of the nozzle openings should be inspected to
see that they are not damaged. A nicked or otherwise damaged edge will produce a distorted fan of
asphalt.

Streaking Will Occur:

* If the asphalt is too cold.

* When the viscosity of the asphalt is too high.

* If the snivies are not at the same angle.

* When the bar is too high.

* When the bar is too low.

* When the bar pressure is too high it cuts furrows because the snivies are too small and/or there is
too much pump pressure.

* When the bar varies in height from a full to an empty distributor, blocking or locking against the
overload springs will reduce or eliminate this variance in height.

* When the bar is too long and/or the snivy openings are too large for the pump capacity, this results
in narrow and fluttering fans. Smaller snivies and/or higher pump capacity will correct this.

* If the pump pressure is too low it will create narrower spray fans and fluttering.

* If the distributor tank is allowed to run completely empty, an irregular pattern of misses and flut-
tering will occur across the bar. For this reason, the shot should be terminated while approxi-
mately 100 gallons are left in the distributor.

Cleaning of Distributor

Cleaning of the distributor should take place in an area determined by its characteristics that are
protective of the environment. For example: areas near waterways or with high seasonal water tables
would not be necessarily suitable. These cleaning areas may require all fluids to flow through an oil
water separator and all tank and bar cleaning agents to be barreled and labeled for disposal. No
discharging or blowing your distributor bars in the ditch line, upon the right-of-ways or on private
property is allowed, this could result in a serious violation.

Checking the Bitumeter

A bitumeter consists of a rubber-tired wheel, mounted on a retractable frame, with a cable leading to
a circular dial in the cab of the vehicle. The dial registers the rate of travel in feet per minute and the

total distance of each trip in feet. At least one manufacturer furnishes a dial that registers the appli-
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cation rate in gallons per square yard in addition to travel in feet per minute.

Check the bitumeter at regular intervals to ensure accurate registering of speeds when the distributor
is spraying asphalt. To check the bitumeter, a distance of 500 feet to 1,000 feet is marked off accu-
rately on a straight and level length of road. The distributor is driven at constant speed over this
length and the trip is timed with a stopwatch. Then the speed in feet per minute is calculated and
compared with the bitumeter dial reading recorded during the run. This procedure is repeated for a
number of other speeds, bracketing the speed to be used for spraying.

Errors found at the various speeds are tabulated or plotted on a graph so they can be readily applied
when using the distributor. The bitumeter when used must be kept clean to ensure accurate register-
ing of the truck speed. A build-up of asphalt on the wheel will produce an error.

Traffic Control

Traffic control is important and must be maintained throughout the work area. High speed traffic
over a fresh seal coat displaces aggregate, causing bleeding of asphalt. Traffic should be allowed
only in the lane not being sealed. When work is completed, traffic speed should be maintained at
less than 35 mph, or the legal speed if under 35 mph, until the asphalt sets. Warning signs, flag
persons, and pilot cars are essential for traffic control. Route trucks hauling aggregate to the aggre-
gate spreader in a direction opposite of the seal coat operation. This prevents loaded trucks being
turned on freshly placed seal coat.

Some emulsions such as High Floats may require up to 24 hours of traffic control or until the first
sweeping occurs. This is in areas of high volume traffic or areas where vehicle weight exceeds the
normal load range.

Application of Asphalt

It is very important that the correct amount of asphalt be applied to the surface, as too much or too
little asphalt will cause a slick roadway surface. If not enough asphalt is shot, the rock will ravel off
leaving a surface rich in asphalt. If too much asphalt is shot, it will flush to the surface.

Many factors are used to determine the amount of asphalt to shoot, including the grade of asphalt,
size of aggregate, condition of roadway surface, and traffic. After a rate of application is deter-
mined, a shot of asphalt should be put down, covered with aggregate, and rolled. A field check
should be made by checking to see that the asphalt depth is approximately three-quarters of the way
up on the firmly placed aggregate. Any adjustment needed should be made in the asphalt application
rate at this time. A field check should be performed periodically during the day to assure correct
application rates are maintained throughout the entire project.

Rough and unsightly transverse joints can be avoided by starting and stopping the asphalt spread on
building paper. The distributor, traveling at the correct speed for the desired application rate, starts
spraying on the paper so that a full, uniform application of asphalt results when reaching the exposed
surface. The use of smaller, more absorptive aggregate at the ends has been successfully used
instead of paper.
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A longitudinal joint is usually unavoidable because traffic lanes must be maintained. If possible,

longitudinal joints should be made along the centerline or center of lane of the pavement and never
in the wheel tracks. To prevent aggregate from building up on the longitudinal joint, the edge of the
aggregate spread should coincide with the edge of the full thickness of applied asphalt. This allows
a width where asphalt is present in partial thickness, due to outside nozzle spray, that can be over-
lapped when asphalt is applied in the adjacent lanes.

Spreading Aggregate

All aggregate required for the planned spread should be on hand before starting. It should be damp-
ened if necessary, as described in the section on Material Selection. When the distributor moves
forward to spray asphalt, the aggregate spreader should follow immediately behind it. The asphalt
must be covered as soon as possible, otherwise the cooling of the asphalt will prevent good adhesion
between asphalt and aggregate. It is important that the aggregate be spread uniformly and at the
proper rate of one rock thickness. Marking the length that each truckload of aggregate should cover
aids in controlling distribution.

Chipspreader Calibration

The following is a step-by-step procedure on how to calibrate your chip spreader and calculate the
application rate.

1. Construct a one square yard shallow box or tarp, with shallow and narrow sides.

2. Place the box/tarp in the middle of the roadway a minimum of 50 feet in front of the chip
spreader.

3. Get the chip spreader up to speed and apply chips over the top of the box/tarp.

4. Remove the box/tarp with the chips from the road.

5. Find an accurate materials scale. If in the field, the scale must be leveled and checked.
6. Place the chips from the box/tarp in a small bucket and weigh the bucket with the chips.
7. Empty the chips out and weigh the empty bucket.

8. Subtract the weight of the empty bucket from the weight of the bucket with the chips.

9. Since you had a one-square yard box/tarp, the weight from Step 8 is your pounds per square yard
of chips.

10. Repeat the process at two to three gears and two to three RPM or speeds. You can then develop
a chart.

NOTE: The aggregate weight may vary a couple of pounds if the chips are wet.
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TONS OF AGGREGATE REQUIRED PER MILE FOR VARIOUS
WIDTHS AND RATES

Spread Spread Width (in Feet)
Rate 8 9 10 12 16 18 20
Ib/yd2 Tons Tons Tons ' Tons Tons Tons Tons
Per Mile Per Mile Per Mile Per Mile Per Mile Per Mile Per Mile
5 12 13 15 18 23 26 29
10 23 26 29 35 47 53 59
15 35 40 53 70 79 88
20 47 53 58 70 94 106 117
25 59 66 73 88 117 132 147
30 70 79 88 - 106 141 158 176
35 82 92 103 123 164 185 205
40 94 106 117 141 188 211 238
45 108 119 132 158 . 211 238 264
50 117 . 132 147 176 235 264 293
60 141 158 178 211 282 317 352
75 176 188 220 264 352 396 440’
100 235 264 293 352 4869 528, 587
150 352 396 440 528 704 792 880
200 459 528 587 704 939 1056 1173
250 587 660 733 830 1173 1320 1467
300 704 792 880 1056 1408 1584 17€0
~ To convert from I Multiply by
Feet fnetres 0.3048
Ibfyd? kg/m? 0.542492
tons/mi Mg/km 0.5636398

Chip Spreader

Chip spreaders kick the aggregate backward or drop the aggregate straight down to reduce aggregate
rollover and reduce the degree to which the aggregate picks up on vehicle tires after the section has
been opened to traffic. The spreader is a variable width machine and calibrated on pounds per
square yard. Dump trucks work in combination with the chip spreader to achieve a uniform applica-
tion of aggregate.

Rolling

Rolling seats the aggregate in the asphalt and promotes the bond necessary to resist traffic stresses.
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Pneumatic tired rollers should be used on all seal coat jobs to give uniform ground pressure over the

entire area to achieve proper embedment of the aggregate in the asphalt binder. Steel wheeled rollers
tend to compact only high spots and can fracture soft aggregates.

Rolling should begin immediately after the aggregate has been distributed and should continue until
the aggregate is properly seated in the binder. Rolling should begin at the outer edge of the treat-
ment and proceed in a longitudinal direction, working toward the center of the road. Each trip
should overlap the previous trip by about one-half the width of the front wheels. As soon as the
asphalt has a definite set or hardening, rolling should be discontinued, to prevent the bond between
the surface and aggregate from being broken by the roller.

Rollers should be operated at slow speeds (4 to 6 mph) to set the rock, not displace it. The number
of rollers required for a seal coat project depends on the length of the operation. It takes two to four
passes of the roller to set the rock. These rollers should have tire pressures of (45) psi or more.

Loose aggregate should be swept along the longitudinal joint and from the uncovered lane prior to
application of asphalt. Brooming loose aggregate on a completed sealed surface should be done as
soon as practicable, and during the cool part of the day, to minimize flying rock problems.

Relying on traffic to seat the aggregate has been successful, if speed is controlled, but using rollers
gives better control and improves the chances for success.

Spreading of Fines or Choking - Optional

The need for applying fines will vary with the types of emulsions used and application rates. Those
rates must be closely monitored. The most common material used for choking is 3/8” to #10 or 1/4”
minus maintenance sand. In urban areas clean masonry sand can be used. Spreading these fines on a
seal helps fill the voids, key the stone, reduces the chances of bleeding, and stops the squeezing and
tracking of asphalt. The application of these fines prior to the roller, or after the roller depends on
the types of emulsions used, and the location of the project. Fines application should not cover the
coarse aggregate but merely fill the voids. The spreading of fines could be achieved by using a
Hopper Sander with a mid mount spinner. This vehicle may be placed before or after the rollers
depending on the type of operation.
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Post-Seal Inspection

The embedment of the aggregate into the asphalt
should be checked a day or so after the construction
of the seal coat. Remove several of the largest
stones and determine if the 50 percent to 70 percent
embedment has been obtained.

If an inadequate application of asphalt was applied, a
fog seal can enrich and tie down the seal rock. A
diluted CSS-1 (usually 50/50) is applied at the rate of
.1 to .2 gallons per square yard of the dilution.
(Application can vary depending on pavement
texture, local conditions, and traffic.) No cover
aggregate is required; however, if a tighter seal is
desired, a sand or 1/40-0 cover may follow. Traffic
should be controlled until the CSS-1 has cured.

DOs of Seal Coating

* Do turn spray nozzles so that fans are at proper angle to spray bar, so sprays do not touch or
merge.

* Do check bar height at start of each shot to determine ground-to-nozzle distance over entire bar
length.

* Do check spraying pressure so as to give constant uniform spray. Pressure too high will cause
spray to fog and distort, pressure too low will cause spray to sag with heavy edges and pronounced
longitudinal streaking.

Maintenance Manual Page 3-28
March 2002



Pavement Patching & Repair
* Do heat asphalt to upper part of spraying temperature range to eliminate heavy edge that is charac-

teristic of all fan type sprays.

* Do keep spray bars in proper working order by regular cleaning and inspecting of strainers. Clean
spray bm after each day’s operation.

* Do keep aggregate stockpiles clean and free of contaminats.

* Do clean out tank thoroughly when changing asphalts from emulsified to cutback asphalts or from
cationic to anionic emulsions.

* Do keep equipment on the same side of the roadway that the sealing operation is on, so traffic
flow is not impeded.

* Do cover shot as soon as possible and roll immediately to ensure a good bond.
DO NOTS of Seal Coating
* Do not use worn nozzles or ones that have mechanical imperfections.

* Do not heat asphalt material above maximum temperature range, which would cause spray pat
terns of the fans to be uneven.

* Do not use asphalts that are too cold. Material will be too viscous and cause narrow spray fan,
and materials will not flow together.

* Do not try to seal a wet or dirty road surface.

* Do not try to seal coat if air or road surface is too cold. DonOt seal when windy.
* Do not make shots too long before applying aggregate.

* Do not tumn equipment on a fresh patch.

Blade Mixed Asphalt Mix

Blade mixing of asphalt cold mixes is an economical and versatile method of producing material for
construction or repair of highway pavement. High production rates are possible with a compara-
tively low expenditure, and entirely satisfactory pavements can be achieved with blade mixed cold
asphalt. However, proper attention must be devoted to ensuring uniform quantities of aggregates,
uniform aggregate gradation, and correct, uniformly applied quantities of asphalt are combined into
the final mix design.

A wide variety of aggregates ranging from well graded crushed rock to silty sands can be mixed
satisfactorily by cold blade methods. The optimum results will be obtained by using a uniformly
graded manufactured aggregate with a maximum particle size of 1/2 inch or less and not more than
10 percent passing the No. 200 sieve.

Maintenance Manual Page 3-29
March 2002



Pavement Patching & Repair

Emulsified or cutback asphalts may be used in the production of cold mixes. Up to 3 percent surface
moisture may be required on aggregates for successful mixing with emulsified asphalts and subse-
quent compacting of the mixture. The surface moisture of aggregates should be as low as possible if
cutback asphalts are used.

Well graded mixes are made using an asphalt with a fairly slow rate of curing such as MC, SC, SS,
or CSS. Open graded mixes are made with a faster curing asphalt such as MC or CMS, or RC if it is
to be spread and compacted immediately. Asphalt cold mixes which are to be made and placed into
stockpile for future use are made with an MC or SC asphalt of 250 or 800 grade.

Prior to beginning the mixing operation, a permanent base pad must be prepared at the site upon
which the cold mix will be made. The pad should be reasonably level, 3 to 4 feet wider than the
distributor spray bar, and must be surfaced with compacted hot or cold asphalt mix. The length of
the pad can vary depending upon conditions but should be approximately 400 feet if possible.

The cold mix is made in batches, the size of which will depend upon the capacity of the distributor
and the desired asphalt content. For a uniform manufactured aggregate of 1/2 inch to 0 inch grada-
tion, with a desired asphalt content of 5 percent and using a 1,000 gallon distributor, the batch size
will be approximately 60 cubic yards.

Using a truck and tail gate or chip spreader, a layer of aggregate the width of the distributor spray bar
1s uniformly spread upon the length of the base pad at a rate of approximately 50 pounds per square
yard. Heated asphalt is then shot over the layer of aggregate at a rate calibrated to yield the desired
asphalt content. The amount of asphalt required will depend on the gradation of the aggregate and
will normally range from 4 to 7 percent by weight of the completed mix. Successive layers of
aggregate and shots of asphalt are placed one on top of the other until the batch is completed.

Mixing is accomplished by turning and blending the mixture with a grader. If several batches are
being produced for stockpiling and production is a factor, the mixing is more efficiently accom-
plished by using two blades working in opposite directions. Well graded mixes will require a rela-
tively greater mixing effort to coat all of the particles evenly than will be required for open graded
mixes. Mixing should continue until a thoroughly uniform mixture is produced. The completed mix
1s then windrowed and picked up by a front-end loader and placed into stockpile.

Stockpiled mixes made with MC or SC cutback asphalts should be allowed to cure out for a period
of time before the mix is used. Cure time varies depending on weather conditions but will normally
be approximately two weeks.

Handling Emulsified Asphalts

DO when heating emulsified asphalt agitate it to eliminate or reduce skin formation. Agitation
also prevents the asphalt lying next to the heating chamber from becoming overheated and
boiling.

DO protect pumps, valves, and lines from freezing in winter. Drain pumps or fill them with
anti-freeze according to the manufacturer’s recommendations.
DO blow out lines and leave plugs open when they are not in service.
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use pumps with proper clearances for handling emulsified asphalt. Tightly fitting pumps
can cause binding and seizing.

use a mild heating method to apply heat to the pump packing or casing to free a seized
pump. Discourage the use of propane torches.

warm the pump to about 150 F (65 C) to ease start-up.

when a pump is to be out of service for even a short period of time, fill it with No. 1 fuel oil
to ensure a free start-up.

before diluting grades of emulsified asphalt, check the compatibility of the water with the
emulsion by testing in a flask.

if possible, use warm water for diluting and always add the water slowly to the emulsion
(not the emulsion to the water).

avoid repeated pumping and recycling, if possible, as the viscosity may drop and air may
become entrained, causing the emulsion to be unstable.

guard against mixing different classes, types and grades of emulsified asphalt in storage
tanks, transports, and distributors. For example, if cationic and anionic emulsified asphalts
are mixed, the blend will break and separate into water and coagulated asphalt that will be
difficult to remove. Because it is hard to determine visually the difference between
various emulsified asphalts, always make a trial blend of the newly-delivered emulsion
and the stored emulsion before pumping off. Check the trial blend for compatibility.

place inlet pipes and return lines at the bottom of tanks to prevent foaming.

pump from the bottom of the tank to minimize contamination from skinning that may have
formed.

remember that emulsions with the same grade designation can be very different chemically
and in performance.

haul emulsion in truck transports with baffle plates to prevent sloshing.

mix by circulation, or otherwise emulsions that have been in prolonged storage may not
be the proper consistency, as emulsions tend to separate when stored for extended periods.

DO NOT use tight-fitting pumps for pumping emulsified asphalt; they may “freeze”.

DO NOT  apply severe heat to pump packing glands or pump casings. The pump may be dam-

aged and the asphalt may become even harder.
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DO NOT  dilute rapid-setting grades of emulsified asphalt with water. Medium
and slow setting grades may be diluted, but always add water slowly to the asphalt
emulsion. Never add the asphalt emulsion to a tank of water when diluting.

DO NOT recirculate emulsified asphalts for too many cycles. They tend to lose viscosity when
subjected to pumping. Also, air bubbles may become entrained which would render the
emulsion unstable.

NOTE: Reprinted from Asphalt Institute’s/Asphalt Emulsion Manufacturers Associations: A
Basic Asphalt Emulsion Manual. Please refer to this manual for additional informa-
tion.
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Chapter 4 Drainage

General
Water, either liquid or frozen, is the greatest natural destructive element that affects state highways.

Controlling water on the right of way requires a drainage system that effectively responds to the immedi-
ate environment. A typical highway drainage system includes ditches of all types, gutters, drains,
culverts, storm sewers, and other miscellaneous drainage structures.

The system is designed and constructed to collect and remove water from the highway right of way. It
must be properly maintained to:

Permit the maximum use of the roadway
Prevent damage to the highway structure
Protect natural resources

Protect abutting property from physical damage.

Maintain and preserve drainage facilities as nearly as possible in the condition and at the capacity for
which they were originally designed and constructed.

Inspect the entire drainage system at least twice a year and correct deficiencies. Additional inspections
may be required during heavy storms and periods of high runoff in order to determine the effectiveness

of the system. Observe and record high water marks. Look for conditions that threaten damage to the
drainage facility or the highway.

Maintenance personnel must be continually alert to assure that all natural water course channels crossing
the right of way remain open.

Drainage from Abutting Properties

Storm water is the only effluent allowed to be discharged upon the highway right of way. State law
“RCW 47.44” allows persons and entities who have been issued utility franchises or permits to en-
croach on or cross highway right of way to install and maintain the item for which the permit was

granted.

Population growth, urban sprawl, and numerous new regulations restrict how maintenance crews can
maintain surface and subsurface drainage systems. Regulations that may affect drainage maintenance:

Endangered species act
Storm water management
Wetlands preservation
Growth management
Shorelines

Irrigation limitations
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It is important that the Department not allow abutting property owners to discharge water onto the
highway right of way without obtaining a permit. Property owners may obtain permits by applying at the
WSDOT Area or Region office. Drainage design engineers and maintenance staff review potential
drainage impacts from the abutting property to the highway right of way. The property owner may be
required to mitigate water quality and/or quantity impacts to obtain a permit.

Maintenance personnel who routinely patrol a roadway section must be trained in the basic knowledge

of what types of direct drainage and sheet flow from abutting property may require a permit. These
include new:

Commercial developments such as shopping centers

Subdivisions

Industrial development

Automobile wrecking yards

Dairy and other intensive farming activities
Maintenance personnel should report land use changes they observe to their supervisor. The supervisor
will forward this information to the appropriate reviewer.

Ditches and Gutters

Open ditches should be routinely checked and maintained to the line, grade, depth and cross section to
which they were constructed. Where practical, non-standard ditches should be modified to produce a
relatively flat, shallow ditch to enhance motorist safety.

Vegetation in ditches often helps prevent erosion and treats storm water. Remove vegetation only when
flow is blocked or excess sediments have accumulated. Remove vegetation using “best management
practices” that minimize erosion and sediment escape to water bodies.

Excessive erosion of drainage ditches must be controlled or repaired. Ditch linings of loose or grouted
rock and concrete or other energy dissipation methods can control erosion. However, these linings
need be checked frequently and repaired as necessary.

Keep ditches and gutters free of litter and debris. Repair all cracks and breaks as necessary.

Be especially careful when chemicals are used for brush and grass control in open ditches. Herbicides
must be carefully controlled so as not to contaminate water or to transfer and concentrate chemicals in
adjacent areas where environmental damage may result. Always follow product application instructions.

Be alert for diversion ditches on top of cut slopes that prevent slope erosion by intercepting surface
drainage. Diversion ditches must be maintained to retain their diversion shape and capability.

Surplus material that results from ditch cleaning can often be used for widening. Material placed into the
adjacent portions of the highway or disposal areas must not obstruct or impair other roadside drainage
areas. Do not use material that may cause sedimentation problems to water bodies. Take care to avoid
causing erosion problems or loose unstable fills. Don’t use non-porous materials such as clay. They can
become unstable when wet and trap water in the existing fill. If there is doubt about using such
surplus material contact the Region Soils Engineer for assistance.
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Don’t blade ditch cleanings across roadway surfaces. Dirt and debris remaining on the pavement after
ditch cleaning operations must be swept from the pavement.

Avoid undercutting the roadway back slope or in slope. Undercutting weakens the slope and will cause
damaging slip-outs and other forms of slope erosion.

Rockfall Ditches and Slope Benches

Keep rock fall ditches and slope benches clean. Large amounts of slough or rock fall and other
slide material that effectively block the ditch or bench should be removed as soon as possible after
they occur.

Dry Wells

Dry wells accommodate the drainage flow in certain areas where:
» Natural outfalls for a drainage system were not available.
» Their use reduces the need for or size of downstream facilities.

These dry wells should be inspected periodically. Replace the drain rock if storm water no longer
percolates into the soil.

Culverts

A culvert is a conduit or pipe used as an artificial channel under a roadway or embankment to maintain
flow from a natural channel or drainage ditch. Inspect all culverts at least twice a year. Keep them
clean and in good operating condition.

Changes in the up stream watershed due to logging, land development activities, farming practices,
forest fires, etc., may increase water run off, sedimentation and debris. With these conditions more
frequent inspections, particularly after periods of high runoff, are necessary to enable maintenance
personnel to take corrective measures if damage has occurred. During storms and floods, critical areas
need to be inspected and the culvert inlets kept clear.

Repair and replace badly worn or broken culverts to minimize the possibility of damage to the roadbed
by water saturating the fill material.

Culverts with 50 percent or more constriction should be flushed or otherwise cleaned to restore the
culvert’s original capacity. (Use BMP’s to minimize fish impacts when doing this work.) Some of the
larger culverts in flowing streams are designed for construction below the stream bed, to accommodate
fish life. In these cases, the culvert should also be cleared of obstructions that may be detrimental to the

passage of fish.

Check culverts for scour around the inlet and outlet. Repair scoured areas with rip-rap or some other
protection if necessary. In some cases standing water is desirable at the inlet end of the culvert to settle
out sediment. Vegetation at culvert ends can be controlled by residual herbicides or mechanical means.
Controlled burning of vegetation at culvert ends is a feasible alternative at some locations. Whatever
method of vegetation control utilized needs to be accompanied by erosion and sediment control fea-
tures/practices.
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Pavement markings that show the location of culverts should be renewed annually. These markings are
critical for quickly locating culverts for both emergency and routine maintenance. Pavement markings of
more permanent materials, such as thermoplastics, are encouraged.

Automatic Pumps

Automatic pumps, sumps, and pipes at underpass structures or draining depressed sections of
highway must be kept in good operating condition at all times. Each installation must be inspected
on a routine basis, at least once per week. Inspections should include the electrical, ventilation,
greasing and drainage systems.

Under Drains

Under drains are often constructed in the sub-grade to intercept subsurface water from springs and
seepage water from the surface or percolating from below. Control of this water is essential to
ensure the stability of the sub-grade upon which the highway is constructed.

Inspect under drains on the same schedule as culverts. Keep their outlets open and clean. Choked
under drains can be cleaned by high pressure flushing with water or flexible sewer rods. In cases
where roots effectively block the drainage, the use of herbicides may be indicated. Whatever
method of cleaning is used, consideration for erosion and sediment control is needed.

Storm Sewers

In many areas underground pipe systems are necessary to carry storm runoff normally handled by
ditches. Storm sewers are often used in long, depressed highways or along curbed sections on city
streets. Water carried by the system is generally collected through inlets, catch basins, or manholes and
carried by pipe to an out fall on a natural waterway.

Clogged pipes can often be cleaned with high-pressure water jets. But, if tree roots or broken pipes
are causing the clogging, more service will be required. Flexible rotary cutters will remove roots intrud-
ing into a pipe.

Broken pipes may be repaired by jacking an insert liner into the failed location. Otherwise, the failed
pipe may have to be excavated and relayed to repair it. Whatever method of cleaning is selected,

consideration for erosion and sediment control is needed. In no case can debris or sediment be allowed
to enter a water body.

Manholes are generally used where there is a change in profile or alignment and also at strategic points
in long, straight sections in order to provide access for cleaning the conduit.

Periodically inspect and clean inlets, catch basins, and manholes using a vacuum truck or manual clean-
ing methods. Conduct inspections during storms to ensure that the inlet grates are not becoming
clogged with water-born debris. Schedule sweeping operations to help prevent the accumulation of
leaves, paper, or other clogging debris.

When pavement is overlaid by contract or maintenance work crews be sure that the manhole covers are
flush with the finished pavement elevations.
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Bank Protection

Maintenance personnel must be continually alert to conditions that may cause scour, undermining, or
washout of highway embankments or structures by storms, floods, or wave action.

Highways adjacent to water courses, drainage ways, and embankments throughout the state are pro-
tected in a variety of ways against damage due to high water. These include barbs, stone rip-rap,
grouted rip-rap, pile revetments, retaining walls and cribs, rock and wire mesh (gabions), and vegeta-
tion.

These features must be inspected during storms or periods of high water, as well as at least once each
spring or after major high water periods, and repairs made where required. Make repairs with materials
similar to those in place. If possible take corrective measures to eliminate the direct cause of the
damage.

Hydraulic permits may be necessary and protection measures for fish habitat are required.

When the need for significant additional bank protection around structures or embankments is indicated,
the Area Superintendent is to be notified immediately and a determination made as to whether or not the
protection materials will be placed by maintenance or construction forces.

Detention Ponds and Tanks

Designers are increasingly specifying the use of detention ponds and tanks that store water runoff and
release it slowly through a controlled out fall or outlet. In this way the size of downstream pipes and
culverts can be reduced, erosion is mitigated, and solids that settle out can be removed.

To function correctly the controlled out fall or outlet pipe must be free of debris. Accumulated settled
materials must be removed on a schedule based on experience at each site. If oil separators are com-
bined with these facilities, timely removal and proper disposal of oils is essential.

If inspection or cleaning necessitates working inside an underground detention tank, confined space
procedures must be followed.

Oil Separators

Oil separators are being used increasingly by WSDOT in conjunction with catch basins, manholes, and
other drainage structures. While they vary in design, all function in much the same manner by reducing
the velocity of the water flow through the drainage structure and not allowing floating debris to be
flushed through. This allows oils carried by the water to accumulate and be contained within the drain-
age structure.

Once contained, these oils must be periodically removed and properly disposed of to prevent their
being released back into the flow of the drainage system.

Generally, the same conditions that determine the schedule of inspection and cleaning required for
standard catch basins and manholes also applies to units with oil separators. Oil separators, however,
increase the rate of silt buildup within any drainage structure in which they are installed. Therefore, oil
separators may require more frequent inspection and cleaning. Experience can best determine what
schedule of inspection and cleaning is required to maintain these units in proper working order.

The Maintenance Accountability Process “MAP” sets the level of service for performing drainage
maintenance.
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Chapter 5 | Maintenance of Structures

General

The proper care of structures is vital to the preservation of the highway network and to the safety of the
traveling public. This chapter discusses those items in which area maintenance personnel assist in this
maintenance effort. Other more comprehensive references are available to the Maintenance Engineer.

Major Structures

For maintenance purposes, major structures are identified as those bridges included in the Bridge List
(M 23-09). The State Bridge and Structures Engineer is the responsible authority for these structures
and must be contacted prior to any major maintenance or modifications to them. The designated
contact in Olympia is the Bridge Condition Engineer.

Minor Structures

For maintenance purposes, minor structures are identified as those drainage structures (culverts, etc.),
retaining walls, acoustical barriers, cribbing, etc., that are not listed in the Bridge List. The Region
Maintenance Engineer is the responsible authority for minor structures.

Any defects or damage to minor structures should be referred to the Area Maintenance Superintendent,
who will coordinate the required action.

Inspection

Federal regulations require that all major highway structures be inspected by a crew under the supervi-
sion of a professional engineer, at intervals not exceeding two years. This requirement is met by the
WSDOT Headquarter’s Bridge Condition Engineer and his/her crews. Certain bridges, such as steel
bridges, untreated timber bridges, bridges having a posted load limit, movable bridges, floating struc-
tures, bridges with pending repairs, and bridges with a life expectancy of less than eight years, are
inspected annually.

Bridge conditions can change in much less than two years. The Bridge Condition Unit relies on Region
maintenance personnel to be alert for settlement, washout, collision damage, and other problems, and to
notify their Superintendent as appropriate.

Area maintenance crews are also expected to maintain or repair minor approach settlements, approach
guardrail damage, plugged bridge drains, asphalt overlays and other items that are considered to be part
of normal maintenance operations. It is unnecessary for WSDOT Headquarter’s bridge inspection
teams to document such items in their report or to initiate correspondence to the Regions.

All minor structures, related to bridges, should be inspected at least annually by the designated region
maintenance supervisors or crews. Inspect more often if warranted by weather conditions or past
experience.

Some regions have bridge mamtenance crews. In these regions bridge maintenance personnel are
responsible to inspect all bridges and designated minor structures annually. For those regions without
bridge crews then the area maintenance crews are responsible for that inspection. Record all deficien-
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cies. Keep the records on file until the deficiencies are corrected. During inspection, the following items
should be checked. Deficiencies should be immediately repaired or scheduled for future work

Conditions of Approach Fills. Note any deficiency. Pay particular attention to the pavement seats of
the structure. Look for sagging, pot holing, scaling, or spalling.

Conditions of Asphalt Wearing Surface. Note potholes, scaling, wheel rutting, and general pave-
ment condition.

Condition of Concrete Deck. Note scaling, spalling, cracks, and any exposed reinforcing steel.

Condition of Grid Decks. Look for and note broken welds or clips, loss of a section due to rust,and
any bent members.

Condition of Curbs and Railings. Note any deterioration, cracking, spalling, or breakage.

Condition of Paint. Note the general condition of the paint. Look for cracking, peeling, fading, and
presence of rust or algae.

Condition of Stringers, Caps, and Floor Beams. Note any crushing at bearing points, and any
warping or cracking.

Condition of Steel Truss Members. Note bent or damaged steel, deflection, cracking, vibration,
and deterioration due to rust. Pay particular attention to pinned joints at hinges, excessive rust, vibra-
tion, missing nuts, or looseness. Immediately inform the designated bridge maintenance representative
of any known or suspected problems.

Condition of Wood Truss Members. Look for and note damaged or broken members, crushing,
cracking, warping, vibration, and deterioration due to rot or boring insects.

Condition of Expansion Joints. Note loose, banging, and jammed expansion joints. Also note the
presence and condition of the joint material where the joints are of a compression seal type.

Condition of Abutments, Bulkheads, Piers, and Intermediate Bents. Note any type of tilting,
bulging, and deterioration. Pay particular attention to any scouring or undermining due to high water and
erosion.

Bridge Drains. Note plugged bridge drains. Check pipe out fall areas to see if soil erosion is occur-
ring. Plugged drains may result in saturation of the bridge approach fills and may explain any unusual
erosion or undermining of abutments or bulkheads.

Waterways. Note scour and conditions that could cause log jams or ice jams during high water stages.
Look for any logs or other debris jammed against piers, bulkheads, or piling. In the winter check all
bridges with piers or bulkheads in the water with a floating debris problem during and after each flood-
ing condition.

General Conditions. Look for accumulation of dirt, excessive bird droppings or debris on the road-
way at bearing points and on the caps or lower chords. Pay particular attention to the presence of
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materials that might pose a fire hazard or restrict access for maintenance activities. Note any unautho-
rized attachments such as private fences.

Walls and Cribbing. Inspection can be of a cursory nature according to guidelines designated by the
Area Maintenance Superintendent. Check walls for tipping, bulging, cracking, and spalling. Check all
weep holes to assure that they are open. If the structure is wooden, check for rot and the presence of
fire hazards.

Tunnels. Condition of walls, ceiling or liner. Look for cracking, spalling or loose overhead
hazards. Note increased water seepage. Condition of wire retention fabrics. Check for tears or
failures that may indicate potential structural hazards.

Bridge Repair Guidelines

Minor repairs to railings, curbs, concrete decks, expansion joints, etc., can be performed without the
individual approval of the WSDOT Headquarters Bridge and Structures Office. Similarly, loose bolts
may be tightened, drift may be removed, clearance lights changed, etc.

Any major or structural repairs need to be coordinated through and approved by theWSDOT Head-
quarters Bridge Preservation Engineer. If there is any doubt about the structural significance of a
damaged or deteriorated bridge component notify the WSDOT Headquarters Bridge Preservation
Engineer.

TheWSDOT Headquarters Movable Bridge Engineer prepares and updates individual maintenance
manuals for all movable bridges. Consult these manuals for both routine and specialized maintenance
tasks. Direct questions to the Movable Bridge Engineer in the Bridge and Structures Branch, Project
Development Office, Olympia.

Environmental Aspects

WSDOT environmental staff will provide Maintenance Engineers, Area Superintendents and
Maintenance Supervisors with training and education on which regulations apply to specific mainte-
nance activities and what is the appropriate response to the regulatory process.

In addition to federal regulations, state environmental agencies, tribes and city or county health
ordinances may have environmental restrictions on work done on or near bridges.

Before initiating bridge repair activities, either the Maintenance Engineer, Superintendent, or
Supervisor will confirm if environmental permits are required. They will also review the proposed
repair method with the environmental staff to determine whether it is both appropriate and/or
environmentally sound. The following list provides some of the environmental concern factors that
impact bridge maintenance in some localities. This list is not comprehensive or current because the
list of environmental factors to be considered continues to change. However, it does provide some
insight into the degree to which maintenance is being held to an increasing level of environmental
accountability.

e State or federal list of threatened or endangered species
e Species if high interest to state or federal agencies

e Migratory waterfowl habitat

Maintenance Manual Page 5-4
March 2002



Maintenance of Structures

Anadromous fish habitat

Trout and other cold water fish habitat

Habitat for birds of prey |

Wetlands and wetland habitat

Riparian habitat

Migratory corridors

Wintering areas and other critical feeding areas of wildlife
Important wildlife reproductive habitat

Public water supplies, including important aquifers
Islands and other coastal barriers

Hazardous waste

Regulatory flood ways and other flood plain areas
Commercial fish and shellfish production areas
Important sport fishing areas

Highly erosional soils

Listed or proposed wild and scenic rivers
Navigable waterways

Significant historic resources

Natural resource agency holdings or interests (refuges, parks, habitat areas,
etc.)
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Chapter 6 Roadside Management

General

This chapter addresses roadside maintenance issues primarily as they relate to vegetation management.
It also covers maintenance in relation to litter control and auxiliary features such as Safety Rest Areas,
viewpoints and historical markers. Roadside issues as they relate to areas of maintenance such as
drainage, pavement and maintenance of structures, are covered in other chapters of the Maintenance
Manual.

This chapter has been written to integrate with information relating to roadside management topics
presented in all other Departmental documents. In particular it is tied to the contents of the Roadside
Manual, the Roadside Classification Plan and the Design Manual. Roadside maintenance manag-
ers should be familiar with the contents of these other documents as they relate to roadside maintenance.

Definitions

Roadside: The roadside is the area outside the traveled roadway. This applies to all lands managed
by WSDOT and may extend to elements outside the right of way boundaries. It includes unpaved
median strips and auxiliary facilities such as rest areas, roadside parks, viewpoints, heritage markers,
pedestrian and bicycle facilities, wetlands and their associated buffer areas, stormwater treatment
facilities, park and ride lots, and quarries and pit sites within the Right of Way.

Roadside Management encompasses the planning, design, construction and maintenance of the
roadside.
Its goals include:

e Provide for all the highway functional and operational objectives

e Protect the environment

e Create and/or maintain desirable visual quality

These goals can be achieved with the lowest life cycle costs by:
e Applying consistent, long term strategies throughout the management process
e Using appropriate site specific best management practices (BMPs)
e Using appropriate Integrated Vegetation Management (IVM) techniques

Integrated Vegetation Management: Integrated vegetation management (IVM) is defined as a
coordinated decision making process that uses the most appropriate vegetation management strategy on
a site specific basis. It utilizes a monitoring and evaluation system to ensure achievement of roadside
maintenance program goals and objectives. IVM practices are environmentally responsible and eco-
nomically sound. WSDOT uses IVM to design and construct roadsides which will grow and evolve
with the natural ecosystem. The type of site specific vegetation chosen is designed to require the least
possible attention from maintenance over the long term.

Best Management Practices (BMPs): They are physical, structural, and/or managerial practices
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that, when used singly or in combination, reduce the downstream quality and quantity impacts of
stormwater.! Typical BMP’s include biofiltration swales, wet ponds vegetated filter strips, and wet
vault/tanks. BMP details can be found in the “Highway Runoff Manual” Chapter #8.

Reference

Roadside Manual, WSDOT M 25-30

Roadside Classification Plan, WSDOT, 1996

Integrated Vegetation Management for Roadsides, WSDOT, July 1997
WSDOT Maintenance Manual for Water Quality and Habitat Protection
Guidance, WSDOT, IL 4020.00, July 1, 1999

Highway Runoff Manual, Chapter #8, WSDOT, M31-16

Design Manual, Chapters #12 & 13

Maintenance Accountability Process Handbook

Resources

Headquarters Maintenance Office

Region Landscape Architects

Headquarters Roadside and Site Development Office
Regional Environmental Offices

Roadside Functions

The roadside is managed to fulfill four functional categories: operational, environmental, visual, and
auxiliary functions. By fulfilling highway needs in these for categories, the roadside contributes to
WSDOT’s delivery of transportation services. Table 7.01 explains the functions and gives examples.

Function Examples

Operational Those functions that provide safe and multi-use road
sides. Operational functions include access control,
providing vehicle recovery areas and sight distances
with accommodations for signs and utilities, and snow
storage. The Design Manual provides the primary
guidance for operational roadside design guidance.

Environmental Those functions that protect and enhance our natural

and built surroundings. Environmental functions mitigate

the roadway’s impact on its surrounding ecosystem.

Major environmental functions include: -

* Water quality (preservation, protection and im-
provement)

* Storm water detention and retention

» Wetland and sensitive area protection
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Functions Examples

* Noxious weed control

* Noise control

+ Habitat protection and connectivity
* Air quality improvement

* Erosion control

Visual Those functions that are designed and experienced
primarily from a visual perspective. Visual functions
promote a positive quality of life and are integral to
operational, environmental, and auxiliary functions.
They include enhancing guidance and navigation,
distraction screening, corridor continuity, roadway and
adjacent property buffering, and scenic view preserva-
tion. There are two primary roadside views: Those
from the roadway, and those toward the roadway. In
addition many activities such as noxious weed control,
wetland and sensitive area preservation, and habitat
preservation are readily perceived and evaluated
through sight.

Auxiliary Those functions that provide additional operational,
environmental, and visual functions to support or
supplement the transportation system. Examples of
auxiliary facilities are community enhancement areas,
safety rest areas, roadside parks, viewpoints, agricul-
tural uses,heritage markers, bicycle and pedestrian
facilities, park and ride lots, and stockpile sites.

Table 7.01

Roadside Treatment

The Roadside Classification Plan (RCP) provides the basis for solutions to site specific questions on
how to develop and manage the roadside. This document provides guidance for resolving the roadside
functional needs with variations in site conditions, vegetative patterns and geographic surroundings.

Maintenance Involvement in the Roadside Management Process

Maintenance plays the major role in the roadside management process. The overall goal of roadside
maintenance is to sustain the roadside in a manner that satisfies the intent of the RCP and performs as
many functions as possible, while requiring the least amount of care.

Roadside maintenance is a unique element within the highway maintenance program because much of
the work involves caring for and/or controlling vegetation. Roadside plant communities are alive and
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part of a dynamic, ever evolving natural process. Therefore, proper maintenance of the roadside
requires understanding of the many factors which contribute to the natural evolution of vegetation over
time.

It is in the best interest of Design and Construction organizations to solicit input from the
maintenancecrews during the process of Planning, Designing and Constructing roadside features.
Maintenance personnel should also take the initiative to provide documented input for consideration
during this process.

It is vital that local maintenance employees be involved in the regional project development process as it
relates to the roadside. The project delivery process within each region will vary. But, before a con-
tract is finalized the project must be thoroughly reviewed by the local maintenance personnel with
responsibility to care for the highway and roadside effected. Maintenance personnel can also offer
valuable input during construction.

It is in the role of Design and Construction to continuously solicit Maintenance input on the processes of
building, preserving and/or improving the highway. Maintenance personnel must take the initiative in
offering appropriately documented input for consideration throughout the process of planning, design
and construction.

Roadside Maintenance and the Maintenance Accountability Process

The Maintenance Accountability Process (MAP) is used by WSDOT to explain the relationship
between maintenance service levels and the resources required to deliver those levels. The MAP is a
comprehensive management program that provides a clear link between maintenance goals, activities,
service levels, the budget, and maintenance performance measures.

The major elements of roadside maintenance are referred to in the MAP as Group 3 - Roadside and
Landscape Maintenance. The MAP defines Roadside Maintenance as having five major activities:
- Litter Pickup
Noxious Weed Control
Nuisance Vegetation Control
Control of Vegetation Obstructions
Landscape Maintenance

These elements serve as “service level” or outcome indicators, and are intended to measure how well
the roadside is fulfilling the major functional needs of the highway. All MAP activities are field measured
on a regular basis to determine service levels statewide as well as at the regional and maintenance area
level.

One of the most valuable features of the MAP for roadside maintenance is its provision of consistent
statewide outcomes for roadside maintenance decisions. These service level commitments serve as a
basis for setting roadside maintenance action thresholds and help the areas plan roadside activities.
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A unique result of applying an outcome based management system to the vegetation management
process is the ability to measure results. It’s possible to demonstrate an increasing service level over
time, without an increase in funding.

Roadside vegetation, if managed properly, can become more naturally self-sustaining over time and
require less control from maintenance as it grows and matures. With IVM, the overall service levels for
Group 3 will improve over time under the following conditions:

Consistent adequate resources to use BMP’s

Ability to apply properly timed target specific roadside maintenance treatments

Roadside Management Zones

To address the highway’s functional needs (as describe above), the roadside may be divided into as
many as three major bands of area referred to as Zone 1-Vegetation Free, Zone 2- Operational, and
Zone 3 - Transition/Buffer. Roadside maintenance priorities within these zones are established beginning
with activities relating to the safe highway operations and maintenance, and preservation of the highway
roadway.
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